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MONDAY AFTERNOON, DECEMBER ii 



Pbesiding Officer: James M. Lynch, Ne:w York Industrial Commission, 

President of the Congress. 

The Congress was opened with prayer by Dr. Charles A. Fulton. 

Commissioner Lynch: I presume. Ladies and Gentlemen, in opening this 
Industrial Safety Congress, it is scarcely necessary to refer to its object, but 
briefly stated, that object is the prevention of accidents and the conservation 
of health. Similar congresses or assemblages have been held in some of the 
other states and have been notably successful in creating a greater and a 
deeper interest in this movement for the prevention of accidents. I believe 
from the returns that we have from the invitations sent to the employers and 
the organizations of labor of the State that we will have this week perhaps 
the most successful of these congresses for the promotion of safety. I asked 
the Bureau of Statistics and Information to prepare for me some figures in 
relation to the accidents in the State, and what they mean to industry, and to 
society generally. And as figures, when plainly stated, are always impressive, 
I am sure that those I am about to read will make an impression that will be 
lasting, and that they will also in themselves be the very best justification 
for the Industrial Commission in calling this Industrial Safety Congress. The 
records of the Compensation Bureau indicate that for the calendar year 1916 
the total number of compensated accidents in this State will reach 60,000. 
On the basis of past experience in this State and elsewhere it is possible to 
estimate pretty well how these will be distributed as to extent of disability. 
Approximately these 60,000 cases will include 1,500 deaths, 120 permanent 
total disabilities, 6,180 permanent partial disabilities, and 52,200 temporary 
disabilities or loss of time of more than two weeks. These figures might be 
translated thus: At the present time for each working day in the year, 
reckoning 300 days per year, 5 employees are killed, 21 j^erraanently crippled 
or maimed, including for every three days one permanently and totally dis- 
abled, and 174 suffer serious temporary injuries. The amount of compensa- 
tion under the law, exclusive of medical benefits, for these 60,000 accidents 
will be in round numbers $11,500,000, including nearly $5,000,000 for deaths, 
nearly $4,500,000 for permanent injuries, and over $2,000,000 for temporary 
injuries. Or translating again into figures per working day, compensation 
for accidents is being paid at the rate of nearly $40,000 per day. Of course 
the $11,500,000 for compensation does not represent the total economic loss 
from accidents. To that would have to be added several other items, includ- 
ing the cost of medical benefits, of administering the Compensation Law, of 
administering insurance, and the wages and medical loss of injured employees 
who are not covered by compensation. Pushing the matter to the point of 
estimating these further losses, it appears the total cost represented by wage 
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loss, medical expenses and cost of paying compensation for accidents covered 
by the Compensation Law reaches in this State $30,000,000 per year at pres- 
ent. Reduced to a working day basis, this means loss at the rate of $100,000 
per day. The above figures give some idea of the losses of life, of the amount 
of physical injury, and of the money wages, the reduction of which is the 
object of the safety movement. A suggestive comparison may be made 
between the economic saving which a very little reduction in accidents by 
safety work would mean and the cost of administering the Department of 
Labor. The total appropriation for the Department for the current year 
amounts to $1,139,784. If, therefore, as a result of the safety movement the 
economic losses from accidents were to be reduced only 4 per cent that would • 
be a saving to the people of the State equal to the entire cost of the Depart- 
ment, many of whose activities have to do with other matters than accidents. 
Or again, if we reduce accidents by 10 per cent the saving in the amount of 
compensation alone would equal the present appropriation for the Depart- 
ment. A reduction in accidents of 10 per cent can scarcely be regarded aa 
more than a very modest undertaking, in view of things actually being done 
by firms in this State which have been making vigorous efforts to prevent 
accidents. Very suggestive of the possibilities of this field are the results 
accomplished by nine such plants in as many different industries. In two 
years eight firms have reduced their accidents by over 30 per cent and two 
as high as 62 per cent. The reduction was 40 per cent or over in case of 
five, and over 60 per cent in case of two. Another firm with long experience 
had reduced its rate by 75 per cent in four years. Now, I am sure that with 
the example of these nine firms before us, we can at least hope that this, the 
first Industrial Safety Congress to be held in this State, will result in the 
reduction of accidents in the industrial establishments of the State by at 
least 10 per cent. When we refer to accidents we are quite apt to associate 
accidents almost entirely with industry, yet it is my impression that the 
accidents in industry are only a part, perhaps not an inconsiderable part, 
but a part of the number of accidents that take place in this State every day. 
If this Industrial Safety Congress is a success, which we believe and hope it 
will be, its example and influence will extend to all walks of life; and will 
bring the desirability and the necessity for the greatest caution and care in 
the prevention of accidents to the attention of all of the people of the State, 
regardless of whether they are employed in industry or where they may be 
employed, or whether they are traveling or about their daily task, and that, 
therefore, this Congress will have a most salutary effect in that direction. 

A number of the acceptances of the invitations specified the particular days 
on which the recipients would attend the Congress. Some of the manufac- 
turers of the State are interested in some particular subject or some particu- 
lar subjects on particular days. Others are interested in the subjects for the 
other days and some for the entire Congress. But I believe, take it 
altogether, from the acceptances received, that the attendance during the 
four days will be fairly well representative of the industries of the State. 

Now before concluding what I have to say, I want to call attention of the 
attendants to the New York Central safety car, under the management of 
Marcus A. Dow, which is at the New York Central station on track No. 1, 
and is, I think, in almost continuous operation, and all of the attendants at 
the Congress will be heartily welcome there, and a visit there will fully repay 
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the time spent in making it. And then this evening in the Church is the 
Women's Evening, the general topic being Women in Industry. The Com- 
mission and the general committee in charge of this Congress are highly 
desirous that we shall have this Church well filled this evening, so that there 
may be that special interest and special attention given to the program which 
covers that general subject of women in industry. 

I am also reques'ted to announce at this time that the local (Manufacturers' 
Association will have a committee on the parlor floor of the Onondaga for 
the benefit and convenience of the attendants in securing rooms, if they may 
not be able to secure them at the hotel, or imparting any other local informa- 
tion that the attendants of the Congress may desire. 

I sincerely trust that all of us will be edified by the program of the Con- 
gress, that all of us will enjoy ourselves while we are here, and as a prelude 
to that enjoyment you are to listen to an organ recital by the organist of 
this Church, Mr. Courboin. 

ORGAN RECITAL 

By PROFESSOE Charles M. Courboin, Organist, First Baptist Church 

Commissioner Lynch: You must have noticed as you came into the city 
that Syracuse bids you welcome. We are to have that welcome officially 
translated to you this afternoon by the Mayor of the city, his Honor, W. R. 
Stone. 

ADDRESS OF WELCOME 

By Hon. Walter R. Stone, Mayor, City of Syracuse 

I am sure that it is not necessary for me to bid you welcome. The burst 
of harmony and melody that we have just been pleased with is a very much 
better welcome than I could give you, and it seems to me most appropriate 
that this Congress should be opened to the harmonious strains of this beau- 
tiful organ so well played. And if the enthusiasm of you who represent the 
thought of this Congress will carry throughout this Church, as did those 
tones, it seems to me that any welcome of mine can be nothing more than a 
wish that those enthusiasms and those harmonies which are necessary to 
accomplish the purpose for which you are gathered together, will be as great 
as any of us might wish. Now I do welcome and do greet you to Syracuse, 
and I do so sincerely, because we in Syracuse for some time past have been 
tremendously interested in the matter of public safety, and that includes 
industrial safety, as well as matters of accidents on the streets, etc. In fact 
I think I am not mistaken when I say that Syracuse was one of the first, if 
not the first city to conduct a public safety first campaign. We have repeated 
it once or twice since then. But at least we were one of the earliest to do 
that work, and it was productive of very much good. It is a matter of great 
concern to our Public Safety Department. The Commissioner of that Depart- 
ment and some of his deputies have recently returned, and I think just to-day 
are returning from Baltimore where the Safety First Federation and the 
Safety First Congress is meeting, or did meet last week. We expect them 
to come back here with many ideas and many plans to improve safety con- 
ditions on the streets of Syracuse. I don*t question but what they have 
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learned down there matters of interest to you manufacturers here in Syra- 
cuse, and through you could be spread throughout the State. 

Now Syracuse is mighty glad always to welcome conventions and congresses 
of all sorts that are doing constructive helpful work for mankind,. and I am 
very sure that no congress that' has been held within my knowledge in the 
city of Syracuse, in view of the facts and figures presented by Commissioner 
Lynch, can be of greater benefit to humanity than can this Congress, and I 
wish you great success in your work. 

CoMMissioxEB Lynch : Governor Whitman had expected to be here to-day, 
but at the last moment unforeseen contingencies prevented his leaving Albany, 
and so we have secured as his substitute, the Lieutenant-Governor of the 
State, also, by the way, a former Mayor of the City of Syracuse. All the 
great men start by being Mayor of Syracuse. I therefore have pleasure in 
introducing the Lieutenant-Governor, who will speak to you. 

ADDRESS 
By Hon. Edward Schoeneck, Lieutenant-Govebnob, State of New Yobk 

I assure you that I share in the general regret over the disappointment in 
not having Governor Whitman present on this occasion. I myself have been 
drafted into this service within so brief a space of time that I scarcely realize 
the importance and the magnitude of this project, which is being so admir- 
ably started here to-day. It was not until I had an opportunity to run over 
the program of this week that I discovered the galaxy of notable men from 
this State, from this nation, who have lent their names, have lent their influ- 
ence and have promised, in accordance with this program, to come to Syracuse 
and take part in this great movement, take part in the discussions, and to 
exchange their views and ideas with reference to that important question of 
the prevention of accidents. I know that Governor Whitman, if he were here, 
would be one of the first to extend to those who have promised to participate 
in the events of this week the sincere thanks of the people of the State of 
New York as expressed through their chief executive. I know that if Gov- 
ernor Whitman were here and observed the auspicious opening of this Con- 
gress that he would feel deeply obligated to the State Industrial Commission 
for their apparent quick perception of the importance of accident prevention, 
of the keen interest which they have displayed, for that initiative and the 
courage with which they seem to have accepted and undertaken this important 
and most difficult work, and for the spirit of earnestness with which they 
have entered into it. 

I think the people generally look too lightly upon this question of accident 
prevention. I am frank to say that when the Safety First movement started 
in Syracuse I had no idea of the importance of the movement or the extent 
to which it developed. Naturally, we all are moved by those considerations 
of himian sentiments in our efforts and desire that so far as possible accidents 
should be prevented, but we sometimes look upon it solely as a matter of 
human interest and sentiment. We very rarely have been able to appreciate 
the many ramifications of this question. I was extremely interested in the 
figures which Commissioner Lynch read here to-day, which appeals not only, 
or aside from the question of sentiment and our humanitarian interest, but 
appeals to the economic side of this question of accident prevention. I 
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happen to have had some experience in the general practice of law, and I 
know something of the frequency with which accidents happen, and I know 
something of the circumstances under which they happen. I know also of 
the many cases where men are totally disabled under circumstances which 
might, in my opinion, under a proper campaign of education, have been 
avoided. But my friends, do you appreciate that when Commissioner Lynch 
stated here this afternon that the cost of compensation and the economic loss 
to the people of this State amounted to $30,000,000, that that is equal almost 
to one-half of the cost of government of the entire State of New York. The 
figures are almost astounding. He also presented the startling statement 
that within the last two years this Department, with the co-operation of the 
employers and manufacturers in some of the plants where this work was taken 
up with interest and earnestness, has enabled tliem to reduce the number of 
accidents from 30 to 50 per cent. It. speaks volumes for the co-operation of 
the manufacturers, it speaks volumes for the co-operation of the working 
man, and it speaks volumes for the Compensation Commission. And I say 
that with the co-operation of the manufacturers, the co-operation of the work- 
ing man, and the Commission, the State of New York has indeed a situation 
on which it may well congratulate itself. Altogether too many accidents 
have happened because of this lack of co-operation. Now the thought 
occurred, to me that after we consider the pain and the suffering which neces- 
sarily result from accidents, the anguish of those who are injured and those 
dependent upon them, and then consider the cost in dollars and cents to the 
State of New York, we have still to consider the damage and the injury which 
has been done to the total productivity of our people, which is a matter of 
great concern. 

My friends, I think that communities thrive, prosper, grow and occupy 
positions of importance, or positions of secondary importance, according to 
the total productivity, according to the accomplishment of all of the people, 
and according to the net result of the achievement of all of the people of the 
United States. It seems to me that every time we remove a man or a woman 
from the field of productiveness because of a total disability, we have trans- 
ferred a national asset to a national liability. Now the ramifications of this 
phase is one that would naturally appeal to a person who has had some 
experience in public life. The Commissioner has referred to my having been 
Mayor of the City of Syracuse. I have had occasion to observe men in court 
seeking compensation for injury, who have been successful and sometimes 
unsuccessful. I know personal instances where these men have left the court- 
room disappointed, and within six or seven months their families and those 
dependent upon them were applying to the doors of the Department of Chari- 
ties of Syracuse for sustenance and for support. I know of cases where acci- 
dents have happened that have been serious in their nature, from which 
results epilepsy, sometimes insanity, sometimes serious injury to the eye, and 
again I see a new phase of this wliole question. Whenever such an accident 
occurs you are starting, sooner or later, the man who was injured, or some 
of those who are dependent upon him, to some institution somewhere in the 
City or the State for aid and help at the public expense. We may maintain 
institutions for the treatment of epilepsy, we maintain institutions for the 
treatment of the blind, and we maintain institutions for the treatment of 
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incipient cases of tuberculosis, and here it opens again the phase of the 
importance of the prevention of so called occupational diseases. Because of 
insufficient light men's eyesight is broken doivn, because of insufficient ventila- 
tion there results a condition of lung, and men leave these factories starting 
for somewhere. My friends, they almost always, sooner or later, become 
patients in an institution for the treatment of tuberculosis, in an institution 
for the treatment of the blind, or an institution which has charge of dispens- 
ing public aid. 

When you consider this question in all of its phases, and I regret that I 
had not the time to give to this question such thought and such attention as 
I am sure it deserves so as to enable me to express a more positive notion on 
these subjects, but when you do consider it in all of its phases, to me it seems 
to be one of the most important propositions before the American people 
today. It treats both with the question of hiunanity and the question of 
economics. It deals with the question of factory economics and public 
economics. 

I want to congratulate the Industrial Commission for this activity and the 
bringing about of this Congress. I want to congratulate the manufacturers 
of this state, and particularly of this locality, because I see so many of them 
present here, for the interest which they have shown. I want to say that I 
am absolutely sure that this movement will have behind it the full and com- 
plete support of the Governor of this State. I think I can bespeak the hearty 
co-operation of the Governor with this Commission in this work. I am sure 
that this is but the first step of what will mean much to the working man, 
to the manufacturer, and the entire people of the State of New York. I 
thank you. 

Commissioner Lynch: The Duty of Employers in the Matter of Preven- 
tion of Accidents and the Conservation of Health of Employees by Colonel 
George Pope, President of the National Association of Manufacurers. 

THE DUTY OF EMPLOYERS IN THE MATTER OF PREVENTION OF 
ACCIDENTS AND THE CONSERVATION OF HEALTH OF 

EMPLOYEES 

By Col. George Pope, President, National Association op Manufacturers 

I wish to extend my congratulations to those who are responsible for this 
important and splendid conference. When I survey the immense activity on 
the part of business men, in giving their time and thought for the better- 
ment of industrial conditions, I regard it as complete refutation of the criti- 
cism often advanced that the controllers of industry are unmindful of the 
welfare of their co-workers. I appreciate the honor in being present today, 
and I extend to you the cordial felicitations of the Directors of the National 
Association of Manufacturers, and the sincere hope for a valuable, instructive 
and successful conference. 

The subject to which I have been assigned is the duty of employers toward 
their employees in the matter of safety and health. Admittedly this topic 
yields the opportunity of a wide and many-pointed discourse. But under 
your program arrangement I appreciate the necessity for brevity in express- 
ing the thoughtis which are inspired by my subject. 
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Last week I attended, in Washington, the Conference on Social Insurance. 
It was a most representative gathering. The subjects discussed covered a 
wide range of social inquiry, particularly the operations of our various forms 
of Workmen's Compensation now in operation in all the industrial Sta-tes of 
the Union, and also the question of Sickness Insurance, and topics relating 
thereto. 

Throughout all of the written addresses and discussion one single note 
predominated, and that note was the necessity for a more comprehensive, 
united and co-operative effort to prevent occupational diseases and sickness 
incident to industry. The conference was somewhat divided on the question 
of whether sickness should be compensated for under a compulsory scheme 
or whether the agencies for sick benefits should rest upon voluntary action 
by employers and employees. It is not my purpose to-day to enter into an 
analysis of this question. I desire to emphasize, however, that at the very 
basis of the entire discussion was the united opinion that the real problem 
of sickness in industry was to prevent the preventable diseases. 

The function and duty of employers to exercise not ordinary but supreme 
care to prevent occupational diseases is no longer an arguable or debatable 
question. It is a duty which is self-evident and inherent in the relation 
existing between employer and employee. I go so far as to say it is a primary 
duty. It cannot be avoided by the employer seeking to place upon society or 
established medical agencies the burden of this responsibility. The obligation 
rests upon industry. The execution of the dutty is, of course, upon not only 
employers but also employees. But it is the manifest duty first for employers 
to study the most approved schemes of hygienic prevention, adopt such 
devices, and then see to it that the employees understand fully their part in 
systematic preventive co-operation. Health is a factor in production, and 
healthy industry will produce wholesome products. An unhealthful plant haa 
no place in our industrial State. Not only is the obligation, to which 1 
allude, a moral and social duty, but soon it will become a statutory mandate. 
The Massachusetts Workmen's Compensation Act supposedly referred to com- 
pensation arising out of physical accidents; but the Supreme Court of the 
State of Massachusetts has interpreted the statute and has extended the prin- 
ciple of compensation to industrial injuries arising out of occupational dis- 
eases. So that in the Commonwealth of Massachusetts, under its existing 
statute, a disease incurred in an industrial occupation is an injury, and as 
such comes within the operation of the compensation statutes. I welcome this 
interpretation of the statute. It is a narrow policy to limit adequate com- 
pensation to injuries arising out of accidents alone. Surely we are advancing 
far enough not to argue as to the particular kind of disability a worker must 
incur to be compensated, but to argue in favor of compensation for the 
worker if the cause of his injury arose out of his occupation. In Massa- 
chusetts, therefore, the liability is now statutory and judicial; but the prin- 
ciple in other States without statutory liability is none the less obligatory 
for adoption. 

I regard the inquiry into the best means of preventing industrial diseases 
as the pressing problem of modern industry. We business men should be 
capable of evolving ways and means to carry into effect comprehensive schemes 
for preventive hygiene. Some of us do not favor the multiplicity of legisla- 
tion with which industry is surrounded. I maintain that many measures now 
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enforced by statute should have been made the basis of voluntary co-operation 
between employer and employee. Stated conversely, the greater industrial 
co-operation, the less industrial legislation. If men will do things volun- 
tarily, which they ought to do for the upbuilding of industrial health and 
morality, coercive laws will disappear. I cannot emphasize this blunt fact 
too strongly. 

To estabHsh adequate health prevention in industry involves two distinct 
duties on the employer. First, his individual responsibility in his particular 
plant, factory or industry; secondly, his co-operation with local. State and 
national organizations whose activities are directed towards this beneficent 
result. Each of these obligations is inter-related, and each absolutely neces- 
sary. An employer who isolates or insulates himself from the industrial 
community, who does not give his time in a joint effort to evolve health pro- 
cedure by conference with his brother employers, will surely fall short in 
his efTorts. This is the underlying value and importance of the Conference, 
which is to be inaugurated in your wide-awake, public-spirited city. The j 

presence of the Governor of the State of New York at your opening exercises i 

lends official sanction to the tremendous effects of the problems which you , 

are analyzing and studying. I do not enter into a discussion of the obvious 
loss and waste, through sickness in industry. Accurate statistics would 
undoubtedly thrill us with the tragedy of the social and economic wastage 
through occupational diseases, which undoubtedly could be prevented. I 
trust, therefore, that your deliberations will result in the greatest good and 
will receive the widespread attention of every man, woman and child inter- 
ested in productive industry. 

The National Association of Manufacturers in its work for compensation 
and prevention of industrial accidents, started with the theory that the first 
essential requirement to the furtherance of equitable conditions is a knowl- 
edge of the facts — all the facts, for half knowledge leads to wrong con- 
clusions. To meet this requirement it made in 1910 a thorough study of 
foreign compensation systems, the conclusions of its commissioners being pub- 
lished in book form and given wide circulation among manufacturers, legis- 
lators and the general public. The next requirement, it was felt, was prompt 
action in line with sound conclusions. 

Referring to the movement for industrial safety, voluntary systems of pre- 
vention and relief have been established by numerous American employers 
which compare favorably with European conditions, but on the whole the 
United States is far behind other civilized nations in these matters. For 
many years much time and attention at the board meetings of the National 
Association of Manufacturers have been given to the consideration of accident 
prevention and relief plans. In common with other humane agencies, the 
Association has felt that the economic loss due to accidents, enormous as it is, 
is as nothing compared with humane considerations. It has talvcn the stand, 
further, that prevention is even more important than compensation. 

The safety campaign of the National Association of Manufacturers has been 
along these lines: i 

1. A strenuous campaign has been carried on in all the States for laws pro- 
viding automatic compensation for injured workers or their dependents, and 
support has been given to all reasonable bills, as the Association realized that 
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a perfect and uniform workmen's compensation system for the whole United 
States can be secured only step by step. 

2. Special efforts have been made to have manufacturers organize their own 
relief associations, preferably in co-operation with their workers, for the 
reason that such systems have most effectively reduced accident rates as well 
as industrial unrest. 

3. Model workmen's compensation bills have been prepared and widely dis- 
tributed. These bills are at present before the Legislatures of a number of 
States. While they cover the whole subject, the committee urged an especially 
strong educational campaign for the recognition of three essential principles 
in compensation legislation, viz.: that a good workmen's compensation law 
must encourage accident prevention; assure compensation, preferably by com- 
pulsory insurance; and cover all wage-workers. It also attempts to provide 
that doctors* and lawyers' fees shall not rob the injured. 

Numerous employers and business men have, as a result of the Association's 
advice and practical work, engaged safety engineers for their factories. The 
campaign has so increased the demand for experts that the supply is inade- 
quate and open letters have been written to engineering colleges urging them 
to establish a special course of training, leading to the degree of " safety 
engineer.*' 

Local " safety revivalls " have been conducted in many parts of the country, 
with some member of the Association's Committee for Accident Prevention 
and Workmen's Compensation present as principal speaker, and the subject 

I of safety museums has been constantly agitated. A special effort has been 

made to get in touch with factory inspectors and to urge the keeping of sta- 
tistics bearing upon accidents. 

A colored " safety " supplement has been established for American Indua- 
triea, the official monthly magazine of the Association. The interest of the 
members in this safety supplement is shown by the fact that 6,000 extra 
copies were ordered after the supplement's first appearance. Another effective 
means of educating for safety is the use of motion pictures, which have been 
prepared partly at the expense of the National Association of Manufacturers. 
These are distributed through regular motion picture channels all over the 

. United States. Several thousand lantern slides are being used for educational 

* lectures before the general public, interested organizations, and college 

. classes. 

j Every phase of the Association's work is being supervised by members of 

the Committee for Accident Prevention and Workmen's Compensation. 
Although the Committee's efforts are a work of love, the members receiving 
no compensation whatever, the Association's activity for workmen's compen- 
sation and accident prevention has cost approximately $50,000 during the 
last few years. The Board of Directors consider this money well spent, and 
judging by present sentiment will not only continue but increase their efforts 
in future. Perhaps the best sign of the success of this safety campaign is 
the mass of enthusiastic testimonials from Association members to the value 
of its expert's inspection and advice. The following will, however, at least 
give some idea of concrete results: 

Several hundred members of the Association have placed a special man in 
charge of their shop safety organization. Scores of manufacturers claim to 
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have reduced their accidents in a campaign of from one to two years from 10 
per cent to 50 per cent. 

The safety campaign has brought about a better appreciation of general 
efforts in the direction of sanitation and welfare work. Twenty or more 
establishments have established sickness insurance in co-operation with their 
employees, as part of their safety campaign. A dozen or more mutual insur- 
ance and relief associations have been established among certain classes of 
manufacturers, and accident prevention is invariably one of the most 
important, permanent features of such mutual organizations. 

About three years ago several of the Association of Manufacturers felt that 
still better and broader work could be accomplished by a conference board 
composed of delegates from several associations of employers. And it has 
been my good fortune during this period to be a member of the Conference 
Board of Safety and Sanitation, composed of delegates of the National Asso- 
ciation of Manufacturers, the National Founders' Association, the National 
Metal Trades Association, and the National Electric Light Association. Dur- 
' ing this period, this Conference Board, with the assistance and advice of 
experienced engineers have studied, originated and experimented on a large 
scale with the best theoretical skill to be obtained and the largest field of 
practical experiment, not only to secure practical safety devices, but the best 
method of inculcating the spirit of caution, that indispensable psychological 
safeguard which is superior to every form of mechanical precaution. During 
the period of our joint effort the Board has adopted and standardized a wide 
variety of devices. Its activity has extended to experiment with such neces- 
sary but small things as foundry leggings and safe foundry shoes, and it has 
been successful, we believe, in not only securing the manufacture of a superior 
shoe for foimdry work, but arranging for its production so that workers may 
practically secure it at cost. These are only two items in a considerable list 
of devices and conveniences which have originated with this Conference Board, 
to prevent accidents, and, in case of accidents, to provide the quickest method 
of applying first aid and thus reducing the period of suffering. This Con- 
ference Board also issues a monthly booklet entitled " The Spirit of Caution," 
endeavoring to educate both employers and employees to the end that acci- 
dents in many cases can be prevented, as well as to educate in the care of the 
unfortunate one who meets with the accident. It was the effort of this Board 
which secured for it the statement found in the Majority Report of the Federal 
Commission on Industrial Relations that it was one of the " three great pri- 
vate associations * * * which are doing as much or more for safety than 
all the State and Federal Governments combined." 

I believe there is a new era in American industry. I share deeply and 
earnestly in the recent utterance of President Wilson, expressing his hope in 
the obliteration of class consciousness in our nation. The future has too 
much in store for us to waste our time, thought and energies in profitless 
strife and barren contention^. Never in our political and industrial history 
was the necessity for united and concerted enterprise more imperative than 
now. The new era means common purposes and united impulses for all engaged 
in our varied industries. If employers and employees cannot stake out a com- 
mon ground upon which to assemble and understand each other better, we shall 
be unworthy of the priceless opportunity now before us. The new era implies 
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less insistence upon private rights; greater insistence upon public duty. It 
means translating our industrial forces into a spirit of toleration and mutual- 
ity. The new era is the golden rule applied to all men and women who work 
in American industry. It is in this spirit of enterprise, enlightenment and 
progress that the National Association of Manufacturers is attempting to be 
of service in the up-building of our industry. For, the sovereignty of man- 
hood and womanhood is the basis of industrial nobility. 

Gatherings like this contribute much to the sum of our knowledge upon 
these ever- important topics. They are long steps in the way of soc'ial progress, 
and they are not the less valuable because they impress us with the com- 
plexity as well as the importance of our social problems. I feel that each of 
VIS will depart from this gathering debtors to the research and experience 
that has been so generously contributed to this Conference. 

Commissioner Lynch : We hsul fully expected to have Mr. Gompers, Presi- 
dent of the American Federation of Labor, with us, but he has not arrived as 
yet. He expressed some doubt of his ability to be here, but his last letter 
said he then hoped to make the trip. IJe may come in yet, and we trust he 
will. 

We will now have the Attitude of New York Organized Industry toward the 
Safety Movement, by Mr. E. J. Barcalo, President, Associated Manufacturers 
and Merchants of New York State. 

THE ATTITUDE OF NEW YORK ORGANIZED INDUSTRY TOWARD THE 

SAFETY MOVEMENT 

3y Edwabd J. Barcalo, President, Associated Manufacturers and Mer- 
chants OF New York State 

Perhaps you will permit me, before I start to speak or to read, to remind a 
few of the gentleman especially that I see here that I am occupying a pulpit. 
And there is no objection to the proclamation. Organized industry and 
industry properly organized endorses earnestly and wholeheartedly, and I 
think without particular reservation, the safety movement. And while I may 
occasionally refer to those things that would indicate that we were looking 
out for the economics of the thing, I want you to understand that we do not 
place the dollar above the man. Sometimes we are rather misunderstood 
because we make certain suggestions which have an economic side, and therein 
sometimes we suffer. 

I presume one could go through the State and find a few who object to 
safety requirements. I cannot say that they are of no account, because when 
something happens in their establishments the results are visited upon the 
heads of industry as a w^hole. This is most unfortunate and most unfair, both 
as to employers and as to administrators of factory laws. 

There are two reasons which move industry to the endorsement of tho safety 
movement; first, Humanitarian, and second. Economic. 

I am going to claim for managers of industries just as much of feeling as 
is possessed by other mortals. Almost all of present day managers have 
** d<)j>o their bit " in the works, and as they have climbed the ladder they have 
not loft behind all feeling for their fellows. 
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We must realize and recognize that in all things we have all advanced to a 
new height, and from this height we contemplate our responsibilities. We 
have thrown off the old, and put on the new. The old " assumption of risk " 
defense and the contention of " contributory negligence " sound rather heart- 
less today, but they were recognized as proper defenses for many long years. 
War, fifty years ago, was looked upon as something inevitable, or to be borne 
when upon us. Today while we are far enough along in civilization to want 
to prevent wars, we do not hold the heroes of past wars to be criminals. 

Managers have in recent years taken a different attitude toward the safety 
movement, and the very change in attitude, in the eyes of the pubic, almost 
convicts them of gross negligence. But I dare advance for employers the 
claim that their first reason for supporting the safety movement is to save 
lives and prevent injury and illness to their fellows. 

The first object of work and effort is the production or securing of individual 
and family necessities. Out of this the years have developed what we call the 
industries, and as the idea has further developed toward volume and profit, it 
has been thought that the welfare of the worker has been lost sight of. 

In our home lives we demand, and have, improved living conditions, but 
we do not condemn ourselves for past content with the things the past 
afforded. In the same way does the employer feel about his past attitude 
toward safety methods and general shop conditions. This is the view we 
would like to have the public take and the view they should take. Managers 
will accept all the criticism that should be meted out to them if only they be 
given credit where credit is due. It is by honest criticism that we progress, 
while unwarranted criticism retards. 

Sometimes the employer is entirely misunderstood and his objections to 
certain proposals place him, in the eyes of many, in the position of a reaction- 
ary, if not in the class of those opposed to humanitarian principles, while his 
position as a matter of fact is predicated upon an experience which should 
not be ignored. 

It is said that in a neigliboring State the employer has been denied repre- 
sentation on a commission whose duty it is to investigate certain phases of 
employment. This is directly opposed to the attitude and practice of the 
Governor of our State, who brings together all parties in interest; and the 
idea is in opposition as well to what I trust is now the fixed practice of those 
in this State most directly interested in these matters — that of getting 
together to work out the solution of their own problems. 

I believe it safe to say that if the so-called labor laws of the State were 
wiped off the statute books a great majority of industries would go right 
ahead with their plans which have to do with the development of safety 
practices, and especially would this apply to the most successful industries. 
This is a broad statement, but I believe it, because the requirements of today 
are but the -voluntary practices of many industries preceding the labor laws, 
and upon which practice most of the labor laws are based. 

This leads to the economic phase of the subject. 

An under-heated factory in the winter months; a poorly lighted factory; 
the use of obsolete machinery and inferior equipment generally, are impossible 
today if success is to be obtained and maintained. And above all, and beyond 
all, is the necessity for a competent force. 
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Employers know today, as they never knew before, what good men mean to 
them, and they know too, that wages, while important, are not all there is 
to the problem. My own observation is that peace and contentment and a 
sense of safety and security — personal and family — are among the chief 
factors. The securing of these things is in the hands of employers solely, 
and because they have come to know their value there need be no laws to 
bring about the necessary changes so far as a majority of the requirements 
are concerned. 

Among five hundred manufacturers there will be some either obstinate or 
indifferent, and it is also beyond dispute that among five hundred employees 
there will be the obstinate and indifferent — indifferent even as to their own 
personal safety, and herein lie some of the causes of discouragement. 

Men will deliberately disregard instructions given for their own personal 
safety; will remove guards and even destroy them, though much of the trouble 
is due to the carelessness which all of us possess to some degree. 

There must be some reasonable punishment provided for such cases, just as 
there is punishment provided under the law for failure to provide guards, 
and as in the matter of insurance, a penalty is provided in a form of increased 
cost. Not only should there be the same incentive for the one to use that 
there is for the other to provide, but there should be like punishment for 
failure to supply and use. 

In the enthusiasm of the moment we are all likely to go to some extreme. 
I Some of the safety requirements are extreme. No unnecessary system of 

I guarding belts and gears should be required, and especially if by so doing, 

' proper lighting is interfered with. Just such conditions are found, and it is 

not strange, perhaps, that the destruction or non-use of guards is greatest in 
L such cases. This is neither the fault of the employer or employee, and 

I experience no doubt will bring the needed changes. 

Given reasonable security in a physical way as a basis, education of 

employees in safety practices will be the most powerful factor in the preven- 

' tion of injury and illness in industry. And education, in this connection, 

will include the use of one accident, or the result of it, as a means of prevent- 

^ ing a similar injury. 

Starting at the top, with one both capable and sympathetic, the influence 
can be extended to the very last man. The published educational plan of our 
Industrial Commission deserves the greatest study and application and that 
it has been appreciated is shown by the many voluntary expressions from 
managers. 

These very meetings are worthy of our support and it may be that the 
suggestion of the secretary of the Association, for whom I assume to speak, 
that employers send men from the ranks to these meetings, will bear fruit 
another year, for the enthusiasm and influence and example of a few men 
work wonders. I recall a statement of Mr. Price, that the tabulated acci- 
dents of a given month showed that something like seventy per cent could 
not have well been prevented by more physical guards, but could have been 
prevented by thorough-going educational effort, and I believe these figures 
to be largely borne out by other testimony, certainly if the word " education " 
be used in its best sense. 

I have the greatest faith in co-operation and co-operative effort — and in 
the results of co-operation. Men band themselves together for all sorts of 
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piirposeB, and they come together from great distances. In this state we go 
so far as to bring employer and employee togetlier, through their representa- 
tives, to discuss proposed legislation affecting their common interests, and 
with a degiee of success that is encouraging, therefore wdiy should not 
employer and employee in a factory work together to save lives and promote 
health? 

The very economy of the safety movement should inspire the employer. If 
it costs forty-five dollars to train a new man for the average job, it is much 
cheaper when possible, to prevent an injury which may incapacitate an 
employee, and surely much better for the man. 

Further, it is just naturally human for a man to want to work where con- 
ditions are the best, where employment is safest and where peace of mind is 
assured, and this all tends toward a selected force. 

There is also this to be said. The employee and the public should not 
assume that an effort to change conditions or requirements is necessarily an 
attempt to bring standards down below the point of safety. We have referred 
to the unnecessary guarding of parts of certain machines, when the guards 
themselves increase the hazards. In nearly every such case the condition has 
been brought to the employer's attention by the users of the machines, either 
by word of mouth or by the repeated removal of the guards. Therefore when 
the employer suggests a change it should be received as a contribution toward 
the problem of making the requirements ideal, and be properly considered 
and not be opposed because it is an employer's suggestion. Neither the 
employer, nor the public, nor the State should impose an unreasonable 
requirement, and for that matter, no unreasonable restriction or expense 
should be suggested. 

Endorsement of these meetings has been given and it may be that it would 
be well for the State to undertake to maintain, under the supervision of the 
Industrial Commission, quarters for the display of safety devices, on the 
lines of the American Museum of Safety, and let the display or listing of 
devices and practices mean an acceptance or endorsement. An employer 
would then know what is standard and what is acceptable and advisable. He 
would also save time, effort and money now very frequently wasted in making 
experiments. Almost every industry would willingly place its experience at 
the disposal of the State and in safety matters at the disposal of industry in 
general. 

Industry endorses the safety movement whole-heartedly. 

Commissioner Lynch: The next speaker is Mr. James P. Holland, Presi- 
dent of the New York State Federation of Labor, and his subject is the 
Attitude of New York Organized Labor toward the Safety Movement. 

THE ATTITUDE OF NEW YORK ORGANIZED LABOR TOWARD THE 

SAFETY MOVEMENT 

By James P. Holland, PREiSiDENT, New York State Federation of Labor 

A few seconds ago, Mr. Barcalo in speaking to me, wanted to know why the 
audience had such solemn faces. I said it was because we were in a church. 

I am very glad to be here both in my representative capacity and as an 
individual. The purpose that actuates this Congress has inspired much of 
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the work of the New York State Federation of Labor, and we recognize in 
this assemblage and discussion a bringing together and an exposition of 
thoughtful forces that will find and follow a way which will lead to a reduc- 
tion of the physical distress and loss tliat attend the processes of modern 
industry. 

The attitude of organized labor of this state toward safety in the workshop 
and elsewhere, for the life, limb and health of wage workers is abundantly 
expressed in the many undertakings for that purpose advocated, initiated and 
accomplished by the New York State Federation of Labor during its more 
than half a century of existence. 

To recount these instances of past endeavor would take us step by step 
back down to an era when any consideration for the physical welfare of wage 
workers was classified as " molly coddling." 

To illustrate the upward journey it will be sufficient to recall that sanita- 
tion in workshops and mines and medical supervision of tunnel workers were 
born in the legislative demands of organized labor, as were also safe scafl^old- 
ing, expert handling and safe storage of explosives used in industry, systems 
to remove from work places' toxic gases and disease breeding dust, the pro- 
hibition of women and children in enumerated dangerous employments, fire 
exits, fire escapes and fire drills in factories, safety couplers and brakes for 
railroads, vestibules on street cars, abolition of the pestilent sweat-shops, 
creating one day of rest in seven, regulating the working hours of women and 
minors, prohibiting the locking of factory work-room doors, safeguarding 
belting, shafting and moving machinery, and the raising of the age and 
school requirements of children employed in industry. 

Our deep and abiding interest in employers* liability for negligence and in 
the Workmen's Compensation Act is rooted not in the benefits they provide 
for the injured but in the wholesome conviction that these statutory enact- 
ments will impel a real effort to prevent industrial accidents by investigating 
and reducing to a minimum the causes that produced them. 

In furtherance of this object and to more effectually direct these preven- 
tive endeavors, we have decided to renew our demands on the lawmakers at 
the coming session that sickness or disease caused wholly or partly by con- 
ditions of employment shall be compensated for as are accidental injuries. 
In supplement to this movement, we have established a commission to inquire 
into health insurance and the prevention of sickness among our members in 
this state by broadening the, social activities of our afiiliated unions. 

In this work of preventing injuries and ill health by the discovery and use 
of safeguards, we are seeking the co-operation of our employers, and we seek 
that co-operation because we know it is necessary if we are to get results 
worth striving for. The basis of this co-operation is simply mutual welfare 
and its benefit to society. 

We would ask the employers to consult with their employees in the prepa- 
ration of shop rules out of their combined experience and mutual interest that 
will search out and correct preventable hazards. We know that shop acci- 
dents are caused by careless fellow workers and by careless foremen and 
employers. We know that shop conditions are created or continued from 
ignorance of health principles on both sides that produce preventable illness. 
Let us then attack the evil by getting together in an enterprise that can but 
only help both. These rules so made, in view of their purpose, should be 
vigorously enforced without fear or favor in the higher interest of all. 
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One of the causes of workshop hazard to life and limb is the growing 
custom of substituting half skilled apprentices for fully skilled craftsmen on 
a rush job. When the job must be completed in the time limit every " botch " 
looks like a journejTnan to the employer. 

As the competency of a craftsman is nearly always determined by the boss 
or foreman employing him, and paying him the wage scale, and saying they 
are satisfied with his work, the Union of the trade cannot deny him, and 
thus every time there are rush jobs there is an addition to the trade ranks 
of half-trained apprentices masquerading as journeymen. These unfortunates 
are a constant source of shop accidents. Our remedy is a completed appren- 
ticeship with every added advantage that our school system affords. To this 
we invite the attention and co-operation of our employers. 

Every accomplished effort of the organized labor forces of this State to 
improve the condition of the wage workers at home and at work is radiated to 
the unorganized as well as the organized. We must be relieved at once of 
selfish interest in the causes we espouse. We cannot work for ourselves alone, 
nor do we desire to. We thoroughly believe that the shop and home welfare 
of a wage earner is best promoted by the inherent advantages of labor organ- 
izations, and that such welfare could be most immediately gained by com- 
plete compact organization of all wage earners. But as that devoutly desired 
consimimation is not yet attained, we must work with the tools at hand. 
The organized wage earner is accustomed to voluntary discipline and influences 
shop conditions considerably, and this influence steadily increases workshop 
safety. The unorganized have no influence on shop conditions and therefore 
are absolved from all blame. The blame is transferred in full to the account 
of their employers who accept it by encouraging and unduly profiting from 
such lack of intelligent combination. The organized wageworker is the only 
one equipped with power to require remedial revision of workshop conditions, 
and this power he uses to conserve his welfare consistent with the ultimate 
welfare of the establishment. When the ultimate welfare of a minority of 
establishments threatens the security of all, the organized worker then seeks 
to impose like conditions on all of them. It is at this stage that all, organized 
and unorganized, come in to the full benefit of the improvement. Sometimes it 
is accomplished by a strike, by a general trade agreement, or by a primitive 
law. The worth of the accomplishment, no matter how brought into effect, 
is tested by the fact that no one has ever yet offered to substitute the old 
order for the new. It has been accepted as good, in practice, however it 
might have been denied in theory. This proves that the wage earner is a 
good counselor in the things that sharply affect his industrial condition, and 
that the sensible epiployer and his employees can, without the bridge of 
industrial dispute or legal regulation, meet in common and adjust shop condi- 
tions to the best interest of both. To this form of co-operation, the State 
Federation of Labor and all of its affiliated unions invite cordially every 
employer of labor in the State of New York. It is a time honored and 
familiar slogan of ours that " an injury to one is the concern of all." I am 
glad to be living in the day that gives a new and wider meaning to these 
words, and to realize that so many who have made their names stand for 
large deeds and high ideals in all departments of our national life are drawn 
together by the worthiness of the object here set to be attained. It is an 
assurance of sincere quest of its fulfillment. 
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To you I bring the offered help of the State Federation of Labor and its 
affiliation throughout the State. It will be purposeful help. It comes from 
those who have measured every developed ill and injury of industrial hazard 
with attempted relief and remedy. We have built health insurance and pen- 
sion systems and private hospitals in our attempt to care for the maimed and 
sick of industry, and we have haunted legislative halls with measures designed 
to correct industrial conditions that we knew caused this lengthening list of 
casualties. 

The system of factory and mine inspection in this State had its origin and 
development in these legislative measures, and the present great State Depart- 
ment of the Industrial Commission has been built largely out of the effort of 
the workers to lessen the hazards of employment. And yet the accidents in 
this state are thousands a day and the sickness robs wage-earners of many 
days of employment annually and loads them with corroding debt. It is a 
discouraging picture. From it we hopefully turn to contemplate the prospect 
opened up here, and to its realization of industrial safety for the hosts of 
wage-workers it represents, the New York State Federation of Labor earnestly 
dedicates all of the service it can give. 

In conclusion permit me to suggest for your consideration that a great deal 
of knowledge on this subject could be diffused among the people by providing 
for yearly meetings of this Congress in the different industrial centers of the 
State. 

CoMMissiONEB Lynch : It has been suggested that the attendants who 
have not as yet registered should not fail to do so, so they may secure copies 
of the proceedings of the Congress later, and also give to the Industrial Com- 
mission and the committee in charge a correct and complete list of the attend- 
ants at this congress. Register at the Onondaga Hotel. I want to call your 
attention to the program of this evening. The presiding officer will be Miss 
Gertrude Breckinridge Beeks, New York, Director of the Welfare Depart- 
ment of the National Civic Federation, and the general topic will be Women 
in Industry. A number of these addresses will be illustrated by moving 
pictures, at 8 o'clock in this auditorium. Tomorrow morning at 9:30 o'clock 
in this auditorium will be Machinery Day, and then I presiune the real fun 
and interest of the Congress will begin because all of the attendance will 
have an opportunity to participate in a discussion of the subject for that 
day, beginning tomorrow. So that the solemn appearance that Mr. Holland 
complained of will have no place in the proceedings after today. 
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Presiding Officer: Miss Gertrude Breckinridge Beeks, Director Wel- 
fare Department, National Civic Federation 

Miss Beeks: In view of the fact that we have a very long program 
tonight, we are going to begin on schedule time, and hope that we may finish 
without tiring you. 

The evening program upon " Women in Industry," was, through the courte- 
ous request of the Industrial Commission of New York State, arranged by and 
under the auspices of the Welfare Department of the National Civic Federa- 
tion because the latter caused to be placed before the Commission for its con- 
sideration the question: 

Do women wage-earners present any special problem in accident prevention 
and the conservation of health as distinguished from that involved in safe- 
guarding workmen? 

In developing the program it became apparent that the welfare of both 
sexes in its relation to the prevention of industrial accidents and of occupa- 
tional disease is, in some respects, interwoven, and that in others of com- 
paratively minor importance, it is distinct. 

The whole program of Welfare Work, which includes sanitation with acci- 
dent prevention as a part, recreation, industrial training, housing and indus- 
trial insurance, is a vital necessity in the conservation of health; all provided 
by the employer as something in addition to equitable wages and reasonable 
hours. The relation of the home to health is well illustrated by the increase 
of diseases due to crowded living conditions. Body contact is the greatest dis- 
seminator of contagious diseases, hence the obligation of the employer to pro- 
vide proper homes. 

Woman as the home-maker holds a supreme position as it affects society. 
Starting from that point, fundamental in the protection of American institu- 
tions, we find proof in the films shown by Mr. Marcus A. Dow, of the New 
York Central lines, that her poorly prepared breakfast, ill-health and ill-tem- 
per, and the consequent marital quarrel, are responsible for a mental depres- 
sion and anxiety so distracting as to result in inattention to duties and seri- 
ous accident to the wage-earning husband. Various other intricate home 
influences are of far-reaching importance. 

Surmounting all comes the vital necessity of an adequate wage. It makes 
marriage and the establishment of the home possible. This is evidenced today 
where seemingly abnormal wages are paid in the manufacture of* war pro- 
ducts and others. We are to be congratulated upon the fact that such rises . 
in wages have taken many women from industry. It is only in the low wage 
industries that workmen send their wives and daughters into our shops and 
factories. Therefore, the preservation of the home and resultant health of 
the workmen, which health is the greatest accident preventive device, is of 
paramount importance. 

There is authority for the statement that the greatest number of accidents 
come where health is subnormal. Then, as one means of promoting physical 
soundness, an adequate wage for working women is likewise of vital 
importance. 

[26] 
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In spite of the fact that the present scarcity of women's labor is partly due 
to an increase in marriages of an uncertain number of highly paid workmen, 
the increase in employment of women both married and unmarried, is so 
appalling even in the United States — not yet a belligerent party to the great 
war — that it behooves the state to take cognizance actively of the status of 
women in industry. 

Notwithstanding what may be said to the contrary by our so-called fem- 
inist enthusiasts, mostly leisure women, it is not possible for woman to be a 
home-maker, child bearer, and industrial worker at one and the same time. 
To perform her great function to society without impairment of her own 
health and that of her progeny should be made possible by some safeguard 
devised by the State. 

We know nothing to-day about the rate of births of sub-normal children due 
to strain upon our young women in tender years while in industry. Even 
though marriage comes to the average after five years of employment, three 
years in some industries, the effect of those few years may be destructive in 
its relation to the welfare of our nation. We are told that one race, that of 
the Russian Jews, does not send its wives into industry, and that the infant 
mortality rate is strikingly low as compared to the Italian which does encour- 
age its wives to work. ' 

That there is a certain amount of community benefit derived from the 
employment of women before marriage is apparent. Working under health- 
ful conditions provided by the humane employer who takes an interest in 
adding training in domestic science to his welfare activities, the disicipline of 
industry not only is productive in character building but so broadens the 
mental outlook as to make the future home maker more considerate of the 
tired life partner upon his return from the day's work. 

The influence of early occupation upon home life, then, makes it imperative 
that all the safeguards in industry that are humanly possible should be 
thrown about our working girls. The short work day and its relation to 
fatigue is a vital factor no less important than the diminution of night work. 
Fatigue from industrial strain may be lasting in its effect. It may partly 
be prevented by furnishing the two greatest essentials, physiologically, to 
hiunan welfare, namely, air and drinking water. Next comes seats for women, 
even though they may be holding so-called walking jobs; and the Welfare 
Department of the Civic Federation can tell you how to solve that as well as 
other similar problems. The anatomy of woman is such that one day off a 
month to afford relaxation at a delicate time is enduring in its good effects 
upon health. As petty as it may seem, there is evidence to prove that provi- 
sion in the sanitary room of a place to comb hair may prevent accident, as, 
for instance, the young woman, who, because there is no other way, breaks the 
rule against it and dresses her hair in the workroom, with the result that it 
is caught in the shafting and she is scalped. The providing of caps to keep 
the hair from flying about is a necessity for the woman worker especially to 
be observed in connection with sewing machines where she may lean down to 
pick up something and have her hair caught in the shafting underneath. In 
this connection, woman's dress is a peculiar hazard as represented by flowing 
skirts and loose jumpers. 



28 New Yoek State Industrial Commission 

In spite of the handicaps surrounding women in industry, as an optimistic 
note, attention must be called to testimony to the effect that men are injured 
three times as frequently as women where the risks are the same, partly 
because women are more alert and they take fewer chances. On the other 
hand, another instance may be quoted to indicate that the sickness experience 
of one group of employees shows that it is twice as great for the weaker sex 
than the stronger. As to both, under workmen's compensation legislation, it 
can be shown that for both sexes, fatigue is the greatest element in industrial 
accidents. 

That safeguarding is *being widely promoted by employers is indicated by 
the exhibits of various organizations here. It is a matter of regret that we 
could not bring to you all those of New York State to be found in the Civic 
Federation's permanent welfare exhibit on the 35th floor of the Metropolitan 
Tower, New York City, open to all who desire to profit by these fine examples. 

At the International Conference of Industrial Accident Boards in Wash- 
ington last week, it was authoritatively stated that fifty per cent of the 
industrial accidents are preventable — some claiming seventy-five per cent; 
that merit rating in workmen's compensation insurance is not yet feasible, 
because not enough prevention work is done; and that England's experience 
has shown that we can reduce our accioents one-third. The means to be 
employed, whether it be adequate light to make plain dangerous work places, 
health measures, or education of the workers in caution, are of equal interest 
to women wage-earners and worlanen. 

It now gives me great pleasure to ask for a word of greeting from Miss 
Beard, who is President of the Consumers' League of New York State. 

Miss Emma B. Beabd: Because of the organization which I represent, I 
am specially glad to give you this word of greeting tonight. I think it is a 
matter of congratulation for all of us that our Industrial Commission, in 
planning its first Congress, which was at first to have been merely a Safety 
Congress, had the larger vision, and has resulted in this present Industrial 
Congress, which has taken up not only the matter of safety as it relates to 
our compensation law, but also the broader view, such as lighting, heating 
and ventilation; and what is possibly the very greatest question in modern 
industry that of the woman at work; and I am sure you feel with us that it 
is a very hopeful sign of the times that we have thus come together, and that 
we all very earnestly hope that this will be but the first of many of such 
conferences, when both employers and workers, and you and I who represent 
the public, can come together and imderstand these problems and better under- 
stand each other with the working out of the problems. 

•Miss Beeks: We hear much today of the tenure of office of public officials 
and all that; and I want to urge upon you the necessity of supporting our 
officers in this Commission and helping them instead of offering too much 
criticism. 

The next one who has a paper to present is Dr. Lucy Bannister. In intro- 
ducing her, I would like to say that my first acquaintance with Dr. Bannister 
was had in visiting the factory to look into the condition of the wage 
earners, and found this splendid woman in the practice of medicine in that 
connection. One of her earliest problems was to find out why there was such 
a shortage of labor during the summer season; and it was no unconunon 
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thing for her to leam that ice cream was the breakfast diet. By improving 
the diet of the young women she was able to improve health to such an 
extent that a full complement of the force was there constantly even in that 
difficult period; especially difficult in her industry, because of the use of the 
gas jet at that time in molding the glass for bulbs, which made it imperative 
to keep the shades down so that the gas might be observed by the eye, and 
that, of course, prevented the air from coming in. You can imagine that she 
had quite a problem. Dr. Bannister was announced to speak upon the " Rela- 
tion of Health to Safety;" as she works in a very noisy plant, it seems that 
my telephone messiige miscarried, and, therefore. Dr. Bannister will speak 
upon a slightly different subject. Dr. Bannister herself will present the 
paper. 

WOMAN IN INDUSTRY 

By Db. Lucy A. Bannister, Westinghousb Lamp Company 

The above title would suggest to the thoughtful mind a large subject, in 
fact it is so many sided and we can look at it from so many different aspects 
one scarcely knows where to begin. However, in this paper we have decided 
to emphasize the phase we are most interested in, because from a business 
point of view, in our opinion, it presents some serious difficulties. We shall 
take therefore, for our special consideration those women whose ages range 
from 16 to 20 years. You may call them girls if you prefer, but a girl of 16 
beginning industrial life finds she has to be something of a woman if she 
intends to succeed. 

It is a critical period for her, and the time when she most needs the assist- 
ance necessary to develop a useful womanhood. But she can not find her 
level, industrially speaking, until she has been given an opportunity to prove 
herself, which ought to come with her first position in the form of a careful 
training in that branch of work she is expected to perform. We shall refer 
to this again later so will leave it for the present to preface our discussion by 
looking backward a little. I now have in mind " Woman in Industry " 
before the Industrial Revolution. Their sphere was much narrower than 
ours is today, but they played their part well, first in the home and later in 
the factory, and when the Industrial Revolution came it found many well 
trained and serious minded workers among the women, because much of the 
work they had been doing, spinning, and weaving for instance, were only 
transferred from the home to the factory on account of the invention of new 
machinery, which made larger production possible, increased trade, and gave 
employment to many women and children. In regard to the latter we shall 
have nothing to say in this paper. Of course, in the first quarter of the 
twentieth century no serious minded men or women approved of child labor, 
but our colonial ancestors encouraged the employment of children, though 
they were both kind and generous, according to their times, and we can not 
blame them for not having the light of today which has been given to us. 
And again we shall not say anything about the long hours and many hard- 
ships of factory workers in those days; they belonged to another period and 
were a concomitant part of a developing system. But we can not help notic- 
ing the importance our colonial friends seemed to attach to a careful training 
of those who were expected to engage in the manufacturing industry. 
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As early as the latter half of the eighteenth century spinning schools were 
formed for the free education of the children of the poor with a view of 
furthering the cloth industry, and to increase the family income. There is 
no lack of evidence to show that it was regarded as a public duty in the 
colony of Massachusetts to provide for the training of children, not only in 
learning, but in the words of one of the old court orders, — "Labor and 
other employments which may be profitable to the commonwealth." 

It is noteworthy that in those days they seemed to have given much 
thought and made considerable effort to develop useful and industrious com- 
munities. 

I believe that most of our failures in regard to operatives are due to lack 
of effort, or ability to properly develop the material that presents itself for 
our consideration. Of course, there is some impossible material, but the bulk 
of it might be turned to good account with careful training, other things 
being equal, wages, environment, etc. It is a waste of time, however, to try 
to make an efficient worker out of a girl if she feels from the beginning that 
she is not going to make a living wage. The size of the pay envelope must 
be kept in mind if you want efficiency. It may be the operative's fault some- 
times that her pay envelope is small, in which case it is the duty of her 
superior to show her how to increase it by more effective work. I do not 
mean to put the worker under a greater strain; that is not necessary if the 
rate, the work and the worker are well adjusted in relation to each other. 

It is said of the girls of today, that they have no definite point of interest, 
no object in life, other than pleasure and to live from day to day, with no 
thought of the future. Many of them, however, have character and ability, 
but lack the environment to develop it. Why not give it to them when they 
come to us? It would, I am sure, be our gain in the long run. 

I consider that one of the great industrial problems of today, is how to 
instruct and develop our new untrained young women workers, so that in the 
shortest possible time, with the expenditure of a minimum amount of energy 
on the part of the operative, we may give the maximum efficiency to the 
employer. 

In producing this effect, we must remember, that conservation of human 
energy is essential where continued application is required and expected, as 
it is not a good business policy to use up your material, which is sometimes 
done, faster than you can make it. I have known young women to give up 
remunerative employment because their vitality had been too severely 
drained, or the kind of work they were doing had become distasteful to them. 
Careful supervision ought not to let this occur very often, as it is not a pay- 
ing proposition to a business organization. It costs money to make a good 
worker. 

In industrial establishments where the work is for the most part skilled, 
and inexperience or carelessness involves considerable loss of material and 
time, which means money, operatives should be selected with intelligent care 
and discrimination: firBt, as to their physical fitness for work of any kind; 
second, careful selection in regard to ability and aptitude; third, intelligent 
assignment of labor; fourth, thorough and interesting instruction; fifth, a 
careful follow-up system. 

Physical fitness. I consider physical fitness the first essential, as without 
it no headway can be made. The only way we can determine this is by a 
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physical examination. It not only helps the weak by giving them confidence 
whenever possible^ but it sometimes gives backbone to the strong by encour- 
aging them. They may not have known just how well they were before that 
examination. Some of them do not, and it would undoubtedly give the man- 
agement a better idea of what they might reasonably expect from an efficiency 
point of view. 

Careful selection is next in order. The general appearance, manners, degree 
of intelligence and previous training would be noted and aid materially in 
what comes next. 

Intelligent dssignment of labor. There is no use trying to make a square 
peg fit into a round hole, which is practically what is being done when we 
indiscriminately hire new workers. Sometimes it takes a prolonged conversa- 
tion to find out what their mental attitude is toward the employment you 
have to offer them, but it saves time in the end to clear this up before you 
engage them. Having done this, assign the proposed operative to the kind of 
work she is most likely to be successful with. 

After you have done all this, she may go out at noontime for lunch on the 
day she is hired and not' return, notwithstanding the fact, that before going 
she has told her foreman or forewoman, as the case may be, that she liked the 
work very much and was satisfied with her rate of pay. Just why they do 
this, 1 do not know, I only state it as a fact and though it sounds rather 
discouraging, it is not so bad as it seems, for many of them stay and become 
efficient workers, and as to those who leave so unceremoniously, we are sorry 
to lose them, but very thankful they have taken no more of our time, and try 
again with greater diligence. 

Thorough and careful instruction. This, I think very important, in fact, it 
is in my opinion the keynote to success, and success in this instance is holding 
the new workers long enough to make them permanent operatives. 

It is obsolete and old-fashioned nowadays to let a girl sit down to watch 
another girl, expecting to make an efficient worker by the w&tchfng process. 
It cannot be done, because the girPs interest is not engaged in the work, she 
has too much time to watch the clock, and no opportunity for gaining confi- 
dence in the work before her, as confidence only comes by actually doing 
things. The girl's time of simply watching ought to be limited, let her 
watch and work and make whatever she is doing seem worth while to her, 
let her know that what she is engaged in has some definite end in view, make 
it connect with something interesting along the same line. Let the girl feel 
that she has a brain and is expected to use it, and she will grow more confi- 
dent and self-respecting, and from a commercial point of view, will steadily 
increase in value to herself and those employing her. 

When young girls go into commercial industry at the age of sixteen, 
whether they be native Americans or foreign born, they ought to be given by 
those employing them, reasonable opportunity for advancement along the line 
of the commercial activity they have chosen to occupy themselves with for the 
time being. 

I know of no better way of beginning their career than by thorough instruc- 
tion in their first work. This can be done individually or collectively in the 
form of a school, depending upon the size of the establishment and the kind 
of work done, and, as still further encouragement, let them see a little 
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advancement in sight for honest effort through some well organized system of 
promotion. In my experience with girls and women, I have been impressed 
with the fact that few of them expect something for nothing, but most of them 
think long and faithful service ought to bring some reward; especially is 
this the case with those who have not had a very wide experience with the 
world. The worldly wise know that true merit and honest effort is not always 
openly rewarded, and content themselves with that inward consciousness of 
having done their best that helps one so well to sleep nights. 

Follow-up system. We now come to a very important point, namely a 
warmhearted follow-up system managed by some one who does not regulate 
the pay envelope, or is too much interested in factory discipline. Of course 
this warmhearted creature directing the follow-up work, ought to be an. 
intelligent woman of impartial judgment, and if her field of activity is large, 
she might have an assistant, one with a young simple life closely in touch 
with the type of girls her director desires to influence. The follow-up work 
would consist in making the girls feel at home, so to speak, in the workshop. 
We call it workshop because it is the place where we do our work. The man- 
ager's office is his workshop. The lawyer's office is his workshop when he is 
not in the courtroom. The same may be said of the doctor, etc. When a girl 
goes into a new place to work, we assume that she feels a little strange, and 
is quite willing to have some one show her where to place her hat and coat, 
and how to find the conveniences of the establishment which are placed there 
for her comfort, the welfare or service department for instance, the hospital, 
recreation room and where to eat her lunch. Someone to point out all the 
pleasant aspects of her surroundings, and help her slide lightly over the rough 
places, to visit her several times during the day at her work to see how she is 
getting along, and if there is a discouragement or grievance, to do all that is 
possible to adjust it, or, if matters seem too complicated, to bring the girl 
closer in touch with her superiors who can usually simplify matters and give 
things their proper proportions. In short, try to make her working days more 
of a family life. We cannot make them a kindergarten, however, and it is not 
necessary as the girl has left her school behind. She is now a woman in the 
business world, and comes to us, we assume, with an honest purpose, and we 
work together for our mutual benefit. 

Many are the struggles and temptations of the working girl, and she battles 
with them bravely, and for the most part alone, and deserves our sym- 
pathetic encouragement in her struggle for existence. She ought to earn 
enough to live without continual pinching and have time left over at the end 
of the day for self-improvement or recreation. Give the girl time and enough 
money for her labor to grow up a woman and take her proper place in society. 
Have confidence in her, let her choose her own friends, and live her own life, 
but be ever ready to assist with advice when asked for, or if it seems necessary. 
It is not the business, in my opinion, of any industrial establishment, to 
interest itself in the creed, nationality or poltics of any of its employees after 
it has employed them. A business firm has a right to decide whom they shall 
employ, but the time for discrimination is before giving employment and not 
after employment has been given. Workers in an industrial establishment 
ought to be as brothers and sisters under the same roof as far as their work 
is concerned, and all co-operate to one end, that is, to turn out the best work 
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possible along the line of their respective endeavors. Have no social differ- 
ences, let all be equal in the works, and all lines of demarcation in regard to 
creed, nationality and politics ought to be left at the gate -on entering the 
works in the morning, as they interfere with efficiency if taken inside the gate. 

In conclusion, I would ask for all women in industry equal pay for equal 
work and equal opportunity where their field of usefulness is unnecessarily 
restricted. Men have grown so accustomed to regulating or rather placing a 
limitation on the natural ability of woman, mental and otherwise, that one 
might readily believe there was something in it, but there is not. They are 
only different as their sphere and training have been different. Give a woman 
the same environment and opportunity with the same reward for her labor 
and see what she will do. Treat her in business as one good man would treat 
another and see what would happen. Without some of the above inducements 
see what woman has done, in the past, and is doing today — not to be too 
serious about the past, I will quote something I read the other day handed 
down to us from colonial times — " Sewing and tailoring were standard occu- 
pations and were variously remunerated — one woman made ' Shirts for 
Indians' at eight pence each, and men's breeches for a shilling and six pence 
a pair, and in addition to this work of tailoring she taught school, did spin- 
ning and weaving for good pay, managed her own house, was twice married 
and had fourteen children." This we must admit is a fine record — this 
woman is an inspiration — she was a woman in industry, who did not neglect 
her domestic life, for she managed her own house and raised her children. 

The women of today are self-evident not only in industry but in daring 
and courageous skill as exemplified by the name Ruth Law, one instance only 
where we have still to produce a man to reach her achievement. What are 
women doing today in the warring nations? Not only nursing the sick and 
soothing the dying, but taking the places of men while they are at the front. 
They have become mimition makers, couriers, secret service agents, and in 
some countries we are told are fighting side by side with the men in the 
trenches. 

This is essentially the age of woman, «he is grasping her opportunities as 
never before, consequently, she expects more consideration from the world and 
those employing her, and she is worth it. Industrially speaking we must do 
our part. Let us give our young women in industry the advantage of a 
better industrial training and we shall have fewer disappointments, and for 
the future, a more efficient class of workers. 

Miss Beeks : Before introducing our next speaker, I want to say, that, in 
emphasizing the paramount importance of the home in my paper, it did not 
occur to me that I could possibly disagree with my colleague, Dr. Bannister; 
because, I do think that as soon as the war is over the women will scurry back 
to their homes just as fast as they can get there, if there are homes left for 
them. I have yet to find a woman in business who would not prefer to be in 
her own home. 

Conunissioner James M. Lynch, who has spent his life — one of self-sacrifice 
— in the interest of wage-earners, and is making even a greater one as a 
public officer, said in a general meeting of the Committee of Arrangements 
for this Conference, " Yes, let us have films and have arguments in them ; " 
consequently, in our effort to please him, who has the interest of this Con- 
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ference so much at heart, we have brought to you to-night one who knows 
all about the influence of the home upon accident prevention, Mr. Marcus A. 
Dow, of the New York Central lines, head of the safety department. The 
all-day grouch, which comes from a bad breakfast, I am sure will be pre- 
sented to you upon that film. 

It gives me the greatest pleasure to know that men are interested in women 
wage-earners and in the home as well as in accident prevention for men. 
Ladies and gentlemen, I introduce Mr. Dow. 

THE RELATION OF THE HOME WOMAN TO SAFETY 
By Mabcits A. Dow, General Safety Agent, New York Central Lines 

The problem of preventing accidents is to-day receiving the serious atten- 
tion of thinking men and women in all sections of the country. A movement 
for greater safety has, within the past few years, swept like an avalanche 
across the continent, leaving in its wake a well -rooted determination in the 
hearts and minds of men and women to work unceasingly and constructively 
for the conservation of human life. I have been asked to say something as 
to the relation of the home woman to the Safety Movement. It is indeed a 
most important subject for discussion, and I doubt my ability to do justice to 
it. Women, indeed, and especially the women in the homes of industrial 
workers, can wield a mighty influence in the movement for accident preven- 
tion. No great movement for the good of all humanity ought really to suc- 
ceed without the influence and support of women of the homes, because it is 
to permit the enjoyment of the comforts and blessings of that greatest of the 
world's institutions, the home, that humanitarian movements invariably 
develop and grow. 

To determine the home woman's part in accident prevention, we must first 
consider the principal element which enters into accident prevention. Unques- 
tionably, this is the human element, because experience has proven that the 
big majority of accidents are of a character which no mechanical safety 
device will prevent. In fact, the human element in accidents cannot be elim- 
inated by all the mechanical safety devices that can ever be invented and 
applied. 

Human beings are alike everywhere. Men and women become so accus- 
tomed to their surroundings that often practices which involve risk or injury 
are followed unthinkingly — automatically — irresistibly. The human mind 
is so constantly occupied with things pertaining to the details of pleasure, 
business, or the perplexities of life, to the exclusion of all immediate sur- 
roundings, that something is needed to awaken that mind to a realization of 
what might happen to bring discomfort or actual suffering through certain 
acts of commission or omission. In other words, it would seem that there 
must in some way be put forth a constant reminder to sharpen the intellect; 
to act as a check; to hold up the mirror to the unpleasant realities of life 
caused by negligence — in other words, to make the hmnan individual think 
of personal safety. As illustrating the human element in relation to acci- 
dents, let me cite one or two cases ! In a certain factory, an employee stepped 
out of a doorway onto a track in front of a dummy engine used for conveying 
material from one part of the plant to another, and was struck by it and 
badly hurt. He depended upon an electric bell located in the doorway to 
warn him of the approach of that engine. On this occasion the bell failed to 
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ring. It was an automatic contrivance which got out of order, as such things 
sometimes will. . This man depended solely upon a mechanical contrivance 
to save his life, whereas, the simple precaution, taking hardly a second's 
time, of looking to the ri^ht and left before stepping on the track would have 
saved him. In another factory, a workman once slipped on a stairway and 
fell, sustaining an injury, and forthwith the management caused safety 
treads to be placed on the stairs to prevent slipping. Then, along came a 
man who carelessly overstepped one of the steps while descending, fell and 
broke his arm. 

Now, such causes as these being the kind that produce most of the acci- 
dents to men in industry, what, you will ask, can the home woman do to pre- 
vent them? Undeniably, the cause of these accidents is carelessness. Can 
the influence of the home woman be wielded to eliminate this cause? Let us 
consider and see if there may not oftentimes be other causes leading up to 
and nourishing this one great Cause — carelessness. Men may do careless 
things as a result of such contributing causes as lack of sleep, of the use of 
intoxicating drink, of insufficient, improper or too much food, of mental 
depression or worry, of lack of self-confidence, or of brooding, or of physical 
discomfort, and similar things. 

A man who crosses a busy railroad yard, without looking to the right or 
left, oblivious to danger and as unconcerned as though he were in his own 
parlor, and is struck by an engine and killed, will be dismissed from our 
minds with the simple conclusion — " Too bad — but then it was his own 
fault — he was careless."' But who knows where that man's mind was 
wandering when he forgot to look for that on-coming engine? Was he brood- 
ing over a quarrel he had at home before he started to work that morning? 
Was he worrying because members of his family demanded of him pleasures 
and privileges beyond his ability to pay for? Was his domestic happiness all 
that it could be, or was it the reverse? What was his state of mind, anyway? 
Certainly he was not thinking of his surroundings. Was he suffering from 
physical discomfort or a dulled mental condition due to a long habit of 
improper eating? Had he passed a night of restless wakefulness? These 
things are all within the range of not only possibility, but probability. I 
think it is unquestionably the fact that many accidents, due directly to 
thoughtlessness, may be traced to some such indirect cause as one of these. 

We Americans are notably careless, not only in the matter of taking 
chances in dangerous places, but in our habits of living. It is well known 
that intoxicating drink will dull the senses, and the user of intoxicants is 
handicapped from the stai't when placed in surroundings where mental clarity 
is essential to personal safety. Therefore, abstinence from the use of alco- 
holic liquors is one of the first and most important of accident prevention 
rules. As yet, however, we have given but little, if any, consideration to the 
question as to how far clearness of mentality and power to think and use 
ordinary care may be impaired by unsuspected and neglected abnormal phy- 
sical conditions due to a continuance of improper eating. I mean by that, a 
formed habit of overeating, or of eating irregularly, or of eating combina- 
tions of food that are chemically not proper to combine, and which, without 
question, produce inability to sleep restfully, and cause dullness of mentality 
and lack of physical tranquillity. 
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If this be a potent cause of carelessness, the remedy would seem to be of 
education in early youth. That physical and mental condition, commonly 
referred to as ''that tired feeling/' may not always be due to indulgence in 
intoxicants or other forms of intentional dissipation, and it is a matter 
worthy of consideration as to whether many of the 40,000 persons who are 
killed, and of the 2,000,000 who are injured in accidents in this country each 
year, due to apparent carelessness, are not in reality the victims of brain 
inactivity caused by an unwise or careless mode of living. 

It is hardly to be presumed that either the women of the home, or the men 
themselves are, with one great sweep, going to correct these modes of living 
and feel perfectly fit and in the best of physical condition at all times. The 
thing that is necessary, therefore, is to so train the mind that the human 
individual will instinctively guard against unsafe practices regardless of any 
condition the mind may be in. Accident prevention training in early youth 
must be generally adopted and systematically carried on before we can ever 
expect to accomplish all that is possible in accident prevention. The weakest 
thing about our school system, it seems to me, is that it takes years of time 
and thousands of dollars in money to educate our boys and girls how to do 
useful things, and yet does not train them how to preserve that life which it 
has taken years to develop to a state of usefulness by teaching habits of 
carefulness, and by making accident prevention one of the first subjects for 
study in a school curriculum. Certainly, if the health and general welfare of 
the child are of sufficient importance to inaugurate systems for the examina- 
tion and care of the eyes, teeth, lungs, etc., as is done in schools throughout 
the country to-day, it is of equal importance to take steps toward the preser- 
vation of the life and limb of that child by a systematic training in accident 
prevention. 

This education, however, must in reality begin in the home, and here is a 
most important responsibility which rests upon the home woman, that of 
training the children so that in later life carefulness will be a habit which 
they will follow instinctively. When a man meets a woman of his acquaint- 
ance on the street, he instinctively lifts his hat. Our table manners are 
developed to an extent which causes us to instinctively say, " If you please " 
and " Thank you." These and many other things in our every day life are 
done sub-consciously, or even unconsciously, without any mental effort and 
regardless of the state of our physical or mental activity. When human 
beings are so trained in early youth that they will, in this same instinctive 
manner, look to the right and left before crossing a street, or a railroad 
yard, or will pick up the obstructions lying in the pathway in a shop, or will 
look down to the ground before alighting from a car to see where they are 
stepping, and instinctively perform many other little acts of carefulness each 
day, then, and not imtil then, will the great problem of accident prevention 
be solved. 

To teach the present-day adult to refrain from unsafe practices is a tre- 
mendous task. It is like trying to strengthen a house when the foundation 
is weak. But if we can begin with children in the home, and not only in the 
home, but in the school, and train them from the beginning to avoid unsafe 
practices, and inculcate in their young minds habits of carefulness that will 
serve them through all the years of their lives, we will build a firm foundation 
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for tbat new house — a future generation. And in goocl time we may look back 
upon our handiwork and say, " It is indeed a strong house — we have builded 
better than we knew." 

And while the home woman thus needs to train the children to increase the 
safety of the future generation, she must also exert her gentle influence and 
persuasive ability to correct, as far as possible, the unsafe habits of adult 
members of her family and the harmful indirect causes of accident which may 
spring from either within or without the home. The woman who has a hus- 
band, whose work takes him to a railroad or a shop, or any place where hazard 
exists, should remember that the man is inspired by kind and loving words 
before starting to work, who is reminded by a loving warning to be careful 
when he leaves for his work, who has had the proper amount of sleep, and 
whose mind is one of happy, healty activity, stands a much better chance to 
return to that home from the shop or railroad yard with a whole body, than 
one whose ambition and senses have been dulled by quarrelsome words or by 
any of the mental or physical ills that an imthinking and indifferent woman 
of the home may have contributed to. 

Let us, indeed, try to interest the woman of the home in this problem of 
life conservation, because, after all, it is her problem. She is the one to 
suffer the hardships and sorrows which accidental death and injury bring.* 
She, more than all others, must pay the price which carelessness exacts of 
the bread-winning member of the family. Every effort must be made to 
interest her in the seriousness of this problem, because if she becomes inter- 
ested, she can wield a might influence. She must show the husband, the father, 
the brother, that she is interested in his welfare, not only when he is at home, 
but during the hours he is absent at his daily work. She must question him as 
to his manner of woricing, and of the precautions he takes to avoid injury. 
She must make it her business to know whether her husband is careless at his 
work, and she must use her influence to make him careful. She must admonish 
him repeatedly not to take chances, and remind him of his duty to those 
dependent upon him to preserve his life for their comfort and happiness. It 
has been said that eternal vigilance is the price of safety, and assuredly, as 
far as the home woman is concerned, her vigilance must extend so far as to 
detect the slightest intimation of indifferent or careless habits of her husband, 
father, son or brother, and use her tact and ingenuity to cure them. Uncon- 
sciously, perhaps, the woman of the home is the power and the motive that is 
back of the safety movement. If she will but realize this and take an interest 
in the subject, show a disposition to co-operate in the manner suggested, as 
well as make the home life something worth being careful for, she will lend a 
great volume of strength to the movement, and she will do more than all else 
to help build up in this land of new ideals a wonderful, enduring structure of 
safety upon the firm foundation of a cultivated carefulness. 

Miss Beeks: Before showing the film which Mr. Dow has brought to us 
to-night, I shall say that we have every morning in the car of the New York 
Central lines at the station here in Syracuse the opportunity to show other 
films; and beginning to-morrow morning at a quarter to nine, if you are early 
risers, you will have the opportunity to observe some other films than those 
shown here to-night. It is barely possible, if your discussions are not too pro- 
Icmged, that the program committee will decide also to add some which we 
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have brought with us from the Welfare Department of the Civic Federation 
to the afternoon sessions. I am sure you will decide that woman's part in 
industry, even though she be not directly engaged in employment, is para- 
mount when you have seen this extraordinary film. 

It jgives me pleasure now to announce a very concise speaker, who will 
show you how little a woman has to say — Mrs. Katherine Williamson, 
formerly first woman member of the State Factory Commission in Denver, 
Colorado, and the first woman factory inspector there. Mrs. Williamson is 
also a member of the Typographical Union. I have great pleasure in intro- 
ducing Mrs. Williamson to you. 

THE WORKING WOMAN'S POINT OF VIEW 

By Mrs. Katherine Willxamson, Denver Typographical Union 

It is indeed a pleasure to say a few words to Buch a unique assemblage as 
this. 

Among us who are laboring for and urging a shorter workday, and things 
for the general uplift of women and children, we do not often have the oppor- 
tunity of talking to those with whom we have friendly relations; they are 
nisually talking to us; but now I have the advantage, because I shall talk to 
you and you will not be able to talk back at this time. 

The welfare, health and happiness of women and children should be the 
first concern of every nation and state; and still we see in America, this most 
wonderful coimtry, the wealthiest of any, among the most enlightened of 
people, and most generous and chivalrous of men, that the women and children, 
the most helpless, are the least protected. It is true that within the last 
year or two a law has been enacted that if enforced will give some relief. 
For years humanitarians have been compiling data dealing with the effects of 
fatigue and long hours in industry on the health of women and unborn chil- 
dren; and still in only a very few of the states have we seen any remedial 
legislation for these helpless ones. Women themselves are too timid to adopt 
what I think is the only plan that is practical in order that they may uplift 
themselves and benefit their condition in the way of sanitation, length of 
hours, ventilation and light and all the other things that result in a low 
health, and that is organization into trades unions, where they may collect- 
ively bargain with collective organizations of men for not only a wage, but 
the hours of labor and the conditions under which they must labor. I believe 
that these organizations of men will then see and allow the seller of that labor 
to do as other sellers of commodities are able to do, that is, place a price upon 
their own commodity. 

There are two ways of obtaining a shorter work day for women, and more 
hiunane legislation for women and children, and they are through organization 
and through legislation. But in legislation results are really obtained by the 
vote more than in any other way; and since in only a few of the states are 
women allowed any voice in legislation in the laws under which they live, 
we can readily see that little relief will be given to them until such time as 
men will cease patronizing them under the title of chivalry and translate 
that chivalry into justice. The eight-hour day for women is in force in only 
five states, and these the suffrage states. Is it because the men of the suffrage 
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states are more generous and chivalrous than in the other states^ or is it 
because women are able to cast a vote for laws — remedial laws — to benefit 
and uplift themselves? In Colorado we have had an adequate factory inspec- 
tion law and a child labor law and an eight-hour day for labor for some 
years; not a forty-eight hour week or fifty-four hour week, nor any other 
ifs or ands or buts — a straight eight-hour day. When that was agitated, 
the women who were largely responsible for it, demanded and insisted that 
it should be an eight-hour day rather than any number of hours. There is 
a provision that women may work for one week preceding the Christmas 
holidays in mercantile establishments until ten o'clock at night. This law 
has a penalty attached and it is enforced; and there are a sufficient number 
of factory inspectors employied to carry out the provisions of that law. The 
employers did not discharge the women and put men to work in their places 
when this law went into effect, as they threatened to do. They did not lower 
the wage of the women workers, and they did not become bankrupt as the 
result of giving this humane legislation to woman. And statistics prove, in 
the office of the Labor Commissioner, that accidents have been lessened in 
manufacturing establishments because of the shorter workday; and employers 
have learned how to regulate this day by certain shifts so that it has really 
been beneficial to them, as they have gotten greater efficiency because of the 
shorter workday. 

The Colorado Federation of Women's Clubs and the State Federation of 
Labor are largely responsible for this law that is upon the statute books 
of Colorado; and the benefits have been set down in statistics to show that 
this shorter workday has proved exactly what the women said it would do 
when' it was enacted. 

I had a very pleasant experience about ten days ago, when I listened to a 
discussion concerning the eight-hour day, or the shorter workday; and I 
heard an eminent physician — a very splendid speaker — who represented a 
life insurance company in New York, say, that he believed that in some indus- 
tries and some occupations where great muscular effort was required, or great 
mental strain, that eight hours was too long, and that seven hours might be 
too long for women ; and he also told of something that was especially interest- 
ing to me, when he spoke of an office where the women had a rest period of five 
minutes twice a day during the day time; the windows were opened and the 
room was allowed to be filled with fresh air, and the women relaxed ; and that 
was called — I think he said — the seventh inning. Now, you all know that 
was not a Union office, because we have stricter discipline than that; we have 
no seventh inning; we go right straight through the eight-hour day; but to 
me that opportunity of having fresh air and ventilation seemed wonderful 
and I would relish that more than -the five-minute period if that were granted 
to me. Women in industry suffer so from inadequate ventilation. I don't 
know what is the matter in the composition of most men,- they seem to thrive 
in a close atmosphere; sometimes they just seem to love tightened windows 
and tobacco smoke and all of those things, and they grow fat on it, while 
women simply suffer. Now, for my part, I don't mind tobacco smoke — any 
kind of tobacco smoke — yes, I do; I draw the line at stogie smoke — but 
any other kind of smoke, if I may have a little bit of ventilation; and that 
is the thing that seems almost impossible in newspaper offices; we have what 
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we call adequate ventilation; and I have gone home ill from the effects of the 
close atmosphere. Therefore^ some of you manufacturers here must find a 
closed shop of architects, those who know something about scientific ventila- 
tion; because in my experience there is no way of ventilating most buildings 
except by opening the windows, where the air would flow on the heads of those 
nearest the windows, and those far away get none of it, and those near to 
them clamor to have them closed at once. So I look to you people who 
have more time than we do — who are boimd to the industrial wheel — to see 
if you cannot And a closed office of architects where they know something 
about industrial ventilation; that is especially intei'esting to me, that subject 
of fresh air. 

Now, as an illustration of what the eight-hour day will do for men in 
industry, I want to cite the organization to which I belong in Denver — the 
Typographical Union. Sixteen years ago, through the able generalship of 
your Mr. Lynch, now one of the Commissioners, the eight-hour day was 
adopted; and in an article recently printed, it states that in 1900 when the 
ten-hour day was in operation, the average age at death was forty-one years; 
and in 1*J16 the average sige at doalh is fsi'ty-oiie years; and, not only that, 
but if the shorter workday has lengthened life, it has increased the wage; 
because, the same article sjtys that each man's income had been increased 
by $144 a year. I want you to think about Ihat — an organization of men — 
fifty thousand — and ten years added to the life of each one of the fifty 
thousand because of the eight-hour day being in operation. Statistics prove 
that this is so; they have the figures for it at the Internationa] Typographical 
Union office. If the shorter workday can do that for healthy men, what might 
not be achieved by the shorter workday for women! You know that in the 
printing industries there are very few women; but when you can add ten 
years to the life of each of fifty thousand men by the shorter workday, it is 
worth looking into, gentlemen. If all manufacturers' associations and the 
chambers of commerce and the employers' associations, and all of those who 
have heretofore — I say heretofore — been hostile to this matter of a shorter 
workday for women — if all of these were -to say, " I believe that we have 
been mistaken — have we not been mistaken, and caused the greatest injustice 
to fall upon those who are least able to stand it — the women and the chil- 
dren — come, let us reason together — let us look into t^s thing of collective 
bargaining." Let us reason together and look in and say, you give a point 
and I give a point, and, after due deliberation and consideration arrive at 
a conclusion and sign these contracts of collective bargaining — union con- 
tracts — with manufacturers' unions and the labor unions. If each were just 
and honest and would live up to the contracts so gotten up, I believe the 
men who have heretofore talked collective bargaining would be so amazed 
at the efficiency and the wonderful results of these contracts that they never 
again would go back to the old days — never again would they think of it. 
To my mind it is as useless for employers to fight union organizations as it 
would be for union men to fight new and improved machinery. Each will 
organize for betterment of themselves, for better hours, better wages, greater 
sanitary safeguards; and it is right that they should; each has its own view- 
point; but it is folly to keep up this matter of fighting each other. There 
are thousands and thousands of dollars lost that might be better spent in 
education instead of all of these strikes, and instead of all these practices 
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that manufacturers keep up, and all of these strikes that the laboring men 
keep up, it might be arranged so peaceably and so wonderfully, if the men were 
only kind and only humane. You know, when I think of the splendid American 
men in America — the finest men in the world — I can hardly believe that, 
because of the stress of life, and to make a living for themselves and families, 
th€y have really had to consider the dollar above the human being; but I do 
know that a new day is dawning, and these splendid men of America will 
see the light; and this assemblage is an evidence of tliai new day and of the 
awakened conscience. 

But, in the matter of the shorter workday for women, I feel that what we 
need — as in the present stage of development of most women it can hardly 
be brought about — is collective bargaining; and if you gentlemen believe 
that chivalrous men are a more potent influence to bring about an eight- 
hour day in and for New York, than the first women in the other states, 
demonstrate it by placing an eight-hour day on the statute books of New 
York state at the next Legislature. If individual bargaining is a better thing 
than collective bargaining to bring about a shorter workday for women, prove 
it by granting an eight-hour day to the workers and the pot^tial mothers 
of the race. I believe that the splendid men of America, and the men who 
here represent organizations of all kinds, have sufficient breadth of intellect 
and vision of the wonderful coimtry that America is to be to consider this 
question; and it is in just such assemblages as this that I believe the first 
fruits of such work will be felt. I thank vou. 

Miss Bebks: The National Civic Federation, under whose auspices this 
program was arranged to-night, has evidenced its impartial character, com- 
posed as it is of the presidents of international labor unions, of employers of 
labor, and every element of society. Colonel Pope, President of the Manufac- 
turers' Association, who has honored us with his presence to-night, might 
say that an open shop might bring better ventilation than a closed shop 
of architects. But it might be said that when the day comes that chivalry is 
gone on the part of men and mystery on the part of women, that perhaps 
women will indeed have a hard time; but, as I say, we are an unbiased insti- 
tution, and we welcome all forms of discussion. There is no one who has 
taken greater interest or been more active in promoting its interests than 
Mr. Gernon, whose ambition I know for several years has been to inaugurate 
traveling safety exhibits;- and, perhaps, he will soon find that his desire will 
be realized. He will abstract his paper because we have two wonderful films 
to be shown afterwards; and I can say that the entertainment will last no 
longer and be no less interesting than the theater which you would be attend- 
ing if you were not here. I now have the pleasure to introduce Mr. Grernon. 

NECESSITY FOR EDUCATING EMPLOYERS AND EMPLOYEES IN 
FACTORIES AND MERCANTILE ESTABLISHMENTS 

By James L. Gernon, First Deputy, New York Industrial Conunission 

The subject we are about to consider would admit of hours of discussion, 
should we fully consider it in all its various phases. In order not to trespass 
on time, it seems advisable, therefore, to present a few thoughts which are 
important on an occasion such as this. 
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It is very necessary that the employer and employee be educated in regard to 
the provisions that are contained in the Labor Laws to make effective the 
enforcement of its provisions. Such laws should be effective* and of a high 
standard, and thus enable the enforcing agency to cope with the many varied 
phases of the industrial problem of the State of New York. They should also 
be reasonable in order to impose no unnecessary hardship on the industries, 
but strong enough to eliminate abuses. In this educational work we might 
very properly include the public and the legislatoi^s, and we should not forget 
the enforcing agencies and the courts, all of which are charged with the 
enforcement of the laws, as enacted. 

As in all systems of teaching, there must be a proper foundation. The 
foimdation in this instance should be labor laws of a type sufficiently pro- 
gressive to properly cope with the present industrial conditions. 

There are ever changing industrial processes, many of which are productive 
of industrial hazards and diseases, in the wake of which follow thousands of 
instances of untold suffering and enormous economic loss. Much of this human 
waste can be prevented. Of industrial diseases we know far too little and 
here is offered a wide field for intelligent investigation and endless opportunity 
for educating all the people. 

It is said with much truth that the most successful industrial establish- 
ments are those with the largest scrap heap, meaning that in this way out- 
of-date machinery is replaced by modem equipment, which will increase the 
productive capacity of the plant. This is meritorius and good business. 

No humane employer would care to, and no thoughtless employer should 
be permitted to add unnecessarily to the humane scrap heap. The records 
of the Industrial Commission for the year 1916 indicate that there will be 
326,000 industrial injuries reported. 

Very few of our people realize what industrial injuries mean to the State 
and Nation. For the calendar year 1916 the total number of compensated 
accidents in this State will reach 60,000. On the basis of past experience in 
this State and elsewhere, it is possible to estimate pretty well how these will 
be distributed as to extent of disability. Approximately those 60,000 cases 
will include 1,500 deaths, 120 permanent total disabilities, and 52,200 tem- 
porary disabilities with loss of time of more than two weeks. 

These figures might be translated thus: at the present time for each work- 
ing day in the year (reckoning 300 days per year) there are five employees 
killed, 21 permanently crippled or maimed (including for every three days 
one permanently and totally disabled), and 174 suffer serious temporary 
injuries. 

The amount of compensation under the Law (exclusive of medical benefits) 
for these 60,000 accidents, will be in round niunbers $11,500,000, including 
nearly $5,000,000 for deaths, nearly $4,500,000 for permanent injuries and 
over $2,000,000 for temporary injuries. Or, translating again into figures 
per working day, compensation for accidents is being paid at the rate of 
nearly $40,000 per day. 

Of course, the $11,500,000 for compensation does not represent the total 
economic loss from accidents. To that would have to be added several other 
items, including the cost of medical benefits, of administering the Compen- 
sation Law, of administering insurance, and the wage and medical losses of 
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injured employees which are not covered by compensation. Pushing the 
matter to the point of estimating these further losses, it appears that the 
total direct cost represented by wage loss, medical expenses, and cost of pay- 
ing compensation for accidents covered by the Compensation Law reaches in 
this State $30,000,000 per year at present. Reduced to a working day basis, 
this means losses at the rate of $100,000 every day. 

The above figures give some idea of the losses in life, of the amount of 
physical injury, and of the money waste, the reduction of which is the object 
of the safety movement. 

What an appalling amount of human suffering and economic loss is indicated 
by these figures! 

The labor laws of the State of New York in general, are in advance of the 
laws of many of the other states, but in this connection it may be necessary 
to educate the public, the employer and employee to the fact that in many 
states some features of their labor laws are far in advance of New York 
laws. 

In addition to requiring the safeguarding of machinery, the Industrial 
Commission must be given power to go further and establish safe practices 
in the various industries.* Examination of the causes of industrial injuries 
reveals the fact that many result from unsafe methods of working and hand- 
ling material used in the industry, and in far too many instances no attention 
is given relative to instructing a new employee regarding the hazards of the 
industry, or the safe practices which are essential in the proper performance 
of his duties. 

Since the creation of the Department of Labor in the State of New York, 
the work of the inspection bureau has been that of education. The inspectors 
must impress upon the employer the necessity of complying with the child 
labor law, the hours of labor for children and females, the day of rest law, 
the sanitary requirements, the requirement of safe exits from the building, 
the installation of fire alarm signal systems, the conducting of fire drills, the 
installation of safeguardel on dangerous machinery, elevators, etc., the pro- 
viding of exhaust systems where grinding and polishing is conducted, the 
providing of sytems of ventilation, the removal of dust, gas and fumes, the 
providing of seats for females, the payment of wages weekly and in cash, and 
other provisions too numerous to mention. 

It is necessary to post the labor laws, as well as schedules showing hours of 
labor and day of rest, in factories and mercantile establishments, and to 
explain their provisions. The posting of this law is to acquaint both the 
employer and employee with the provisions of the labor law. 

Even with the posting of the law in factories and mercantile establishments, 
it can be said that in the majority of cases neither the employer nor employee 
avail themselves of the opportunity to become acquainted with the law as 
posted in the establishments. 

Where violations of the law are found, the notice containing such orders 
is educational, conveying to the employer such requirements as are necessary 
in order to have the establishment comply with the law. The inspectors are 
required to explain the orders issued to some person in authority, so that 
there will be a clear understanding of the requirements. The notice conveying 
the orders also contains the name of the person to whom the orders were 
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explained. Inspectors must report in writing all compliances with orders on 
an exact duplicate of the orders issued. 

Many employers readily comply with the orders issued, hut the Departm^it 
is compelled to institute many prosecutions for failure to comply. This step 
has been found necessary even after a final notice has been sent notifying 
the proprietors that unless the orders issued are cbmplied with the Depart- 
ment will be compelled to institute legal proceedings. 

In our educational work we find many who must be forced to comply with 
the provisions of the law, and in this connection it might be said that 
employers can be placed in three groups: those who are in advance of the 
law, those who will comply with the orders issued, and others who will not until 
forced to do so by final notice or actual prosecution. This demonstrates that 
in the enforcement of the labor laws we have to resort to educational methods, 
and in many instances are forced to call upon the courts to aid in this edu- 
cation, and in some parts of the State the courts are not doing their part of 
the work any too well. 

In order to protect the employees, and also for the protection of the 
employer who complies with the law, from unjust competition of competitors, 
the law should be strictly enforced. We have thousands of employers in 
this State who are doing much more for their employees than the laws of the 
State demand. This class of employers realizes that proper conditions of 
employment are productive of efficiency. This does not mean the stop-watch 
type of efficiency which endeavors to make a human being compete with a 
machine and clock, neither of which rests while the motive energy is applied. 
In all such instances the human machine is the first to be assigned to the scrap 
heap. 

The up-to-date employer is desirous of obtaining the greatest amount of 
product or service with the equipment he has installed in the business. He 
realizes that good service and product cannot be accomplished with employees 
who are discontented or physically imfit, because of long hours, unsafe or 
unsanitary conditions, or because they are given a task that is beyond physical 
endurance. 

In many well conducted establishments that desire productive efficiency, the 
employer knows that fatigue should have no place. This class of employers 
believe in shortening the hours of labor. They know that accidents diminish 
with shorter hours and physical conditions improve. 

Statistics furnished by the United States Bureau of Labor show that of 
the twenty-five thousand or more fatal industrial accidents that occur every 
year, the highest percentage takes place between the fourth and fifth hours 
on duty. 

Scientific investigation recently conducted, shows that fatigue, due to exces- 
sive muscular activity, impairs the health of the nerve cells, uses up the 
muscular tissues and creates more waste than can be absorbed by the system. 

Eminent physicians state that a^ a result of modern industry physical 
degeneracy among working women is going on at a rapid rate. 

We have still many employers who fail to realize that it is hiunane to 
provide seats for females, and permit their use. This is particularly true in 
many mercantile establishments, the impression prevailing that business suf- 
fers if employees are seated, even when not serving patrons. As a result many 
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employees are victiniB of cliroiiic physical suffering, due to standing con- 
tinuously. 

Recent development in the industrial field is the three-tour system, wherein 
each shift works eight hours a day. It is regrettable that in the last few 
years this system has been' instituted for the purpose of increasing the but- 
put of the plants and not for the purpose of reducing the working hours of 
the employee. Nevertheless, there has been considerable progress in the 
establishment of the eight-hour day in industrial establishments, aside from 
such plants as work the three-tour system, and it has been clearly demon- 
strated that an eight-hour day is productive of less fatigue and, consequently, 
promotes the health of the worker and diminishes the number of industrial 
injuries. 

When the State of New York adopted the day of rest law, providing one 
day of rest in every calendar week, it took a step far in advance of many 
other States. This legislation was productive of immeasurable benefits to 
workers of the State. Many thousands of employees are compelled to keep 
pace witli the high speed machinery in modern industry. The operation is 
the same day in and day out, and, naturally, monotonous and nerve racking, 
and the day of rest is absolutely essential to such employees. Much of the 
work in factories and mercantile establishments produces fatigue, and no 
one will dispute the reasonableness and necessity for such a provision of law, 
and the employer, the employee, the public and the legislators should be 
educated to the necessity of the law applying to all industries. 

The up-to-date employer realizes that a day of rest to his employees is 
essential, regardless of the fact that they may work but eight hours per day. 
However, since the enactment of this law it has been necessary to educate * 
many of the employers and employees to see the necessity of complying with 
the law. Some employers desire to operate their factories and mercantile estab- 
lishments seven days a week, notwithstanding that the industry is not one 
which is necessarily continuous. There has also been opposition from employ- 
cjes because of the fact that the law requires but six days work, and they 
would lose a day's pay when prevented from working seven days. However, 
this law has been most beneficial in absorbing many of the unemployed, and 
in many instances the employees receive the same pay for six as they did 
formerly for seven days. 

Modern construction of factory and mercantile buldings has been prodtictive 
of many exceUent types, in which an abimdance of natural light is available. 
These buildings are far in advance of the older types. Even in this type of 
building, however, as well as the older ones, they fail in most instances to 
provide proper artificial illumination for the many thousands of employees 
who work during the dark hours of the working day, and in many instances 
they work continuously by means of artificial light. 

In many of our cities we have a class of building used by factory, mercan- 
tile and office establishment. Many of such buildings are poorly lighted. 
We know that recent investigation of office buildings in New York City has 
shown many office and mercantile buildings as having unsafe exits in case 
of fire, with over-crowded floor area, and also showing them to be unsanitary, 
poorly lighted and ventilated. 

All should be educated to a realization that proper lighting facilities are 
essential, when we know they are necessary to health, safety and efficiency. 
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And here is a fertile field for intelligent investigation and education, in order 
to establish a proper standard of light for the protection of thousands of 
workers. 

Education is the basis of this campaign to eliminate as far as possible 
industrial hazards, and reduce the suffering and cost they entail. We are 
prone to speak of industrial accidents. The term is a misnomer. Some are 
accidents, many result from the improper use and maintenance of machinery 
and the unsafe storing and handling of material. There is much carelensness 
on the part of employer and employees, and too little is known of the per- 
centage for which fatigue is responsible. 

Our efforts should be directed to instilling personal interest into the safety 
movement, and in this way convey the realization of responsibility to the 
employer and employees, relative to the installation of safe practices in the 
respective industries, actualizing " I am my brother's keeper," for who can 
tell who may be next in the awful toll demanded by industry. 

Special posters should be provided, sufficiently instructive and properly 
illustrated to instruct the employers and employees relative to hazards of 
the industry in which they are engaged, and the safe practices necessary to 
reduce or eliminate such hazards from the industry. Moving pictures, to 
convey safe and unsafe methods, have been used with splendid effect, and their 
use should be made more general. 

We must bear in mind that we cannot legislate or make all industries 
absolutely safe. In order to reduce much of the human waste, caused by 
industry, we must have intelligent co-operation from the State and all parties 
interested. 

As we are viewing these problems to-day in the light of the laws enacted, we 
are simply scratching the surface. The future is radiantly hopeful. Investi- 
gation and education will have to be our guide. 

It is essential that the State protect our workers if they do not want 
irreparable injury done to the body and mind of the present and future 
generations, and in the light of the present day propaganda for national 
preparedness, the safeguarding of industry is the first step to our national 
efficiency of the future. 

Miss Beeks: Mr. Gernon has shown that his paper applies to women in 
industry as well as men. We women feel that we may deviate sometimes 
and not confine ourselves particularly to the subject; therefore, we arc going 
into safeguarding in coal mining a little bit to-night; and if there be time, 
and you can endure it, we shall also show you a film showing the conditions 
in the greatest mining plant in the State — that of the Witherbee-Sherman 
Company. Mr. William W. eTones, mine inspector of the State Industrial 
Commission, will show this film. Mr. Jones' film comes last. We shall also 
have emphasized that in New York State there is a vast deposit of coal which 
has not been touched. Since we are to go into coal mining, it is quite import- 
ant that we should learn something of the hazards in that industry. 

I shall now introduce to you Dr. Frank Milman, who was a mine boy him- 
self at the age of nine, and has had experience throughout the industry. I 
know of no one more eloquent, or who has studied more thoroughly to learn 
of the hazards of coal mining than he. He will speak to you and show you 
his slides; and he has a curious and interesting one of coal mining in China. 
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As I shall not have an opportunity of seeing you again, since we shall now 
be devoting our time entirely to the films and pictures, I shall thank you 
very much indeed and say good night. 

MOVING PICTURES 

At the conclusion of the above addresses, Mr. Dow presented a motion pic- 
ture film: "The House That Jack Built," which emphasized the arguments 
in his paper that the home conditions surrounding an employee constitute a 
vital factor in his safety while at work. 

Dr. Frank J. Milman, Executive Secretary, New York Coal Dealers* Asso- 
ciation, presented a film on coal mining in China and in the United States. 
The kinds of accidents in such mining, their causes and means of preventing 
them were illustrated. 

Mr. W. W. Jones, Mine Inspector of the New York State Industrial Com- 
mission, presented films illustrating conditions in the iron mines of the 
Witherbee-Sherman Company at Mineville, New York. The precautions taken 
to prevent accidents and the welfare activities of the company were presented. 



TUESDAY MORNING, DECEMBER 12 



Presiding Officer: Louis Wiard, New York Industrial Commission 

Commissioner Wiard : You may possibly think that there is delay this 
morning, but we found so many of the delegates and so many of the people 
had not finished their breakfasts at 9:30 that it was suggested we start at 
10 o'clock this morning. We may start the program on other mornings at 
9:30, but it apparently must have been a large night for many because they 
are just coming out of the dining-room. To those who were here yesterday 
when an announcement was made about Mr. Gompers, will say that a telegram 
was sent day before yesterday to Commissioner Lynch, but through error 
it did not reach him. Mr. Gompers wires : " Please convey to all participat- 
ing in conference to further industrial safety for the workers of the State 
of Xew York my deep appreciation of the importance of the matters under 
consideration and my deep regret at my enforced absence. Your meeting 
should insist upon all safeguards for life and safety of our fellows and thus 
be of real service to our state and countrv." 

This morning, the second day of our Congress, we have designated as 
Machinery Hazard day, and want to get right into the real meat of the 
situation. I will call upon the speakers instead of doing any of the talking 
myself. The general topic is, as I said before, Machinery Hazards, and our 
first speak(;r on the Guarding of Elevators, Cranes and Moving Machines, 
is Mr. John Price Jackson, Commissioner of Labor, Pennsylvania. 

THE GUARDING OF ELEVATORS, CRANES AND MOVING MACHINES 
By John Price Jackson, Commissioner of Labor, State of Pennsylvania 

I should in some regards have been more pleased if your Chairman had 
written me asking me to speak upon the subject of the reduction of accidents 
by reducing the turn-over of labor. It has been almost universally indicated 
to me by those who are directly in industry that a very large proportion of 
our enormous accident list this year has come through a very rapid changing 
of labor, so that the great bulk of the men are not long in their positions 
and do not become familiar with the hazards. I might say they are not long 
enough in their positions to get the full benefit of the prosperity which is 
now spreading over the country. One man last evening told me that in one 
of his great shops the change of labor was 60 per cent per month. Another 
great establishment four years ago with about 28,000 employees had a turn- 
over of 60,000 men in a year. That is, 50,000 new men were employed in a 
year, with a 28,000 enrollment. They adopted new methods and in the three 
years following, to the present time, with an average of about 35,000 men, 
they only had changes of 12,000. Now you must readily appreciate that, if 
the conditions of work in the plant are such that the men want to stay in 
that plant and affiliate themselves in that plant, they will more readily 
learn how to care for themselves and their fellow employees, than can the 
newcomers, and incidentally the chances are that they will become better 
producers. Better producers in every sense of the word by reason of having 
become experienced with the particular concern that they are with, and bpcaase 
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they have learned some of the ideals and purposes of that concern. But 
whatever methods we use, you and I, gentlemen, and the men and women and 
the children of these great United States, are going to save a million or 
more workers per year from serious accident and mutilation, and we are going 
to saive many thousands from death when we get our accident prevention 
crusade fairly on its feet. We are but just awakening from a. state of inert, 
inhuman torpor. Two million and more serious accidents, sufficient to demand 
a physician's care are occurring in our industry each year. Ten thousand 
and more, nearer twenty thousand, fine fellows are being crushed to death 
annually by the wheels and the shafts and the engines of industry. Legs, 
arms and eyes are being sacrificed by our stupidness, to a number sufficient 
to clog the principal streets of this beautiful city, if they were gathered 
together. If we could gather the arms and legs that have been sacrificed 
unnecessarily, not counting those that have been sacrificed necessarily (there 
are inevitable accidents), and should pile them up around here we would be 
a pale, sickened bunch of men and women as we walked through the streets 
to our hotels. It would be a terrific slaughter we would see. Untold tens 
of thousands of wives, sweethearts, mothers and children are following 
hearses bearing to their graves the bread-winner and protector, or are bemoan- 
ing with him the serious injury which has incapacitated him for the battle of 
life. To-day, gentlemen, in this country, scattered over it at various points, 
you would, if you could see through space, see the shaking, sobbing form of the 
newly-made widow caused by the industrial accident. In many spots in the 
United States, right to-day, while we are holding these meetings, you would 
see many a home where the newly-mutilated man, who is never to be a bread- 
winner again, but to be a care on his family, is being tended with care and 
loving kindness by his family through his terrible suffering as he is trying 
to mend, so far as he can. To-day, right to-day. It is not something imper- 
sonal. It is right here with us. Great fortunes of money, sufficient to main- 
tain our Army and Navy and go far toward running our national govern- 
ment, are disappearing into the insatiable maw of industrial carelessness. 
I had two lessons given to me after I had been made Commissioner in Penn- 
sylvania, having general direction of this kind of safety work from the official 
standpoint. One of the lodges of railway trainmen said, " Mr. Jackson we 
want yo;^i to come up and have a sociable time with us. We want to teach 
you a lesson." They didn't tell me what it was. I went to the meeting and 
the room was full of the members and guests of the lodge, and of those people 
in that room, fully a third were men with their legs off, or their arms off, 
'blinded in one 6ye, blinded in both eyes, crooked backbones, et€. A whole 
third of that room was filled with that kind of men. The director of the 
meeting informed me that they had gathered together in the little town 
of Harrisburg the cripples and maimed who had been injured and were living 
there in their own particular trade or union. It was a IcsHon, gentlemen. 
But I will tell you another lesson that is a little incidental and has not very 
niuch to do with safety first. Curiously and interestingly, that bunch of 
cripples were about as jolly and good natured a set of fellows as you could 
want to meet, and it was a delight to sit there with them. It showed some 
nerve. It showed the real American spirit. 

When we developed to the horsepower, the horse walking on the tread mill 
or pulling ,the bar around io turn the churn and to run the machine, to the 
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great single unit engine of 50,000 horsepower, when we harnessed Niagara, 
when we advanced from the master with an assistant or two in a little shop, 
to the great corporation with 50,000 workers, we huilt for ourselves, gentle- 
men, a terrible industrial Frankenstein. He has wrought well for us. He 
has made it possible for us to have luxuries, clothing, food and houses, such 
as in the old days of the unit horsepower it was impossible for us to have. 
But while he has been doing this good work for us, this Frankenstein of 
our own building, he is creating a destruction that is appalling. The tasic 
of properly bridling and breaking him to harness in his destructiveness seems 
today in our sleeping condition almost superhuman. Yet we are, in spite 
of what I have said, we are still asleep. We are but just beginning to awake. 
You people who are gathered here are fairly well awake, but when I say that, 
I mean the great bulk of the people of this country. The crush and crunch 
of bones and the squirting of life blood of husbands, fathers and sons is 
going on right now. If we could just gather all that is going on, this very 
hour, into this room, it would be the best lecture that we could have. It 
appears to us in our coma, in our sleepy state, but as the sounds of the good 
housewife swatting a fly. When the scourge of infantile paralysis came upon 
us we rose up as one man to smite it. We closed our schools, we quarantined 
our states. We made every sacrifice to stamp out the curse. Mothers, 
fathers, sisters, and brothers were in constant fear for the little ones. Yet, 
gentlemen, though we do all this when the scourge of infantile paralysis 
comes upon us, we eat, and I do not speak so much of you gentlemen who 
are pretty well awake, we eat and we sleep and we work and we play with 
perfect calmness "with this far more terrible scourge upon us. A scourge 
that does not give us respite with the cold, as does infantile paralysis, but 
which goes on gathering its relentless toll of humanity week in and week out, 
year in and year out, and we sit at the table and talk about the pleasures 
we are to have that day, eating our breakfasts, and we go out and entertain 
ourselves. While the infantile paralysis was on we were talking about that. 
We were interested in that. So we talk about this terrible war now, that 
is devastating Europe. But we are still asleep as a people. America has 
often risen up to. right great wrongs, to protect her people and her honor. She 
cast off the yoke of the foreign oppressor in the early days. She cleansed her- 
self of the sickening blight of- slavery. She is pouring out gold to-day to 
succor the widows and orphans and the maimed in Europe. She is combating 
fearlessly such insidious human foes as tuberculosis and typhoid fever. She 
is now awakening and will completely awake and rise up in her might to cast 
out and destroy this awful blood-sucking industrial vampire which is now 
upon her. The St. Johns, in the form of our newspapers, cried long in the 
wilderness. It took a great while to awaken us, but at last we listened and 
then we wiped out the great dangers of travel on our railroads. If you 
remember, some of you older fellows like myself, can remember how the 
slaughter of passengers on the railroads had become a national scandal. 
And we wiped it out. It has taken many years, but we are destroying the 
hazard to our boys and girls due to the Fourth of July. We are rising up 
to that, and just so we are going to rise up to this other, greater, worse loss 
which has come upon us so insidiously as we have developed into a bigger and 
more complex industrial organization. We are going to wipe out this great 
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waste of human resources, human life and himian happiness. Already in spots 
the number of accidents have been cut from one-half to one-quarter of what 
they formerly were. The methods of doing this are already pretty well 
formulated. But we are going to improve on the formulation. We are going 
to learn how to do it, although as a beginning the measures are pretty well 
worked out. But to accomplish the purpose fully all employers, not a few here 
and there, but all employers and all employees, whether organized or unor- 
ganized, and the government must join hands in generous, unremitting 
co-operative labor. Steadily, day after day, week after week, year after year, 
as the accidents occur, conditions must be studied and regulations formed, 
not only in the shop, but for the statesi 'and the nation. The nation is 
composed of three divisions, employers, employees and the government, 
and, gentlemen, government is nothing more or less than you. I am a 
servant of the people of Pennsylvania. Your Mr. Lynch and your Mr. 
Wiard and the rest of your Commission and the inspectors are merely 
your servants, to do as you say. They are not something tainted. They 'are 
good, decent human beings, and I might say that most employers and most 
laboring men are good, decent, honest human beings. There is too much of 
this business of suspicion and thinking that the other fellow, in a little 
different walk of life, whether he be a government official or a labor man or 
an employer, is a crook. Most of us have a good deal of good sound reason- 
able humanity, and when a good sound reasonable proposition is put up to 
us as to the general good, the great bulk of us are bound io hear it. I admit 
there are some who will raise the price of eggs, or something else in a most 
indecent manner. These committees must develops methods and put them into 
force which will wipe out, if necessary, the dangerous places, which will sound 
the warning signal where it is needed, and which will educate men, women 
and children in the ways of carefulness for their own safety and that of their 
fellows, not only in the shops but in the homes and in the public schools. 
They must build up ways for reducing the great accident-breeding turn-over 
of labor, which I mentioned at the start. But with these preliminary remarks, 
I must say a few words on my subject. 

I cannot go very far into a technical discussion this morning, and I would 
scarcely feel competent to do so if I could take the time. I shall, however, in 
the matter of cranes, go into some little detail, and if the picture man is 
here I will show about six slides showing methods of signalling, and I will 
touch upon the matter of elevators. My topic is safeguarding of cranes, ele- 
vators and moving machinery. This subject was assigned to me by the chair- 
man of the program committee, and I assume it was intended to cover all 
industrial apparatus which runs on tracks and in guides, apparatus used to 
niovc anything. This would include cranes, elevators, industrial railways, 
freight trucks, such as automobile trucks or storage battery trucks, etc., 
running out in the streets from the plant and into the highways of the com- 
munity, or small trucks in the plant itself. Of course with such a large 
subject I cannot do more than touch upon, as I said, a few very salient 
points, and you must depend upon those who are to make the discussion later 
to bring out the great bulk of useful information. 

The point of primary importance as regards dangerous elevators, cranes, 
power-driven freight trucks and industrial railways, is the human element. 
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The human element is the one element up to within the last decade which 
has been given less study than any part of the industrial equipment. It has 
been taken more or less for granted. We can pay $60,000 for a drilling 
machine, boring machine, and we can study it with the greatest care, and we 
can see to it that it gives us the greatest output, but after all the $60,000 
boring machine is of comparatively little importance to the success of the 
plant when put up against the wonderful mechanism of the human beings 
who are running that plant. And just so in this safety matter, especially in 
the kind of apparatus J have to deal with, the human element is the all 
important one to be given consideration, because with a bad human element 
the accidents will occur. No person should be permitted to drive apparatus 
of this kind who is not fully qualified, mentally and physically, for the task. 
Though not often literally practiced, the habit of permitting any one to drive 
,a passenger elevator is very dangerous, and to permit an inexperienced man 
to handle the power-driven traveling crane is the next thing to criminal. 
There may be no law against it, but it is certainly much more criminal than 
many acts for which there is a definite penalty in the law. This statement 
also applies with much force to the driving of power trucks, or industrial 
railway trains. Even in the handling of freight elevators it would be well if 
those who are to operate them were designated formally by the manager after 
due understanding of their duties and responsibilities. He may, for a freight 
elevator, designate a large number. However, those that are not designated 
should not be permitted to run that elevator. I have emphasized this human 
element by reason of the cases that are not unknown where the inexperienced 
operator has swung great masses of material or even molten metal above the 
platform of a busy shop or foundry. There have been such cases, but I am 
happy to say they are comparatively infrequent. And again where equally 
incompetent persons have operated the other apparatus we are dealing with. 
Before a person is placed in the driver's seat of the power-driven moving 
apparatus he should have passed a careful examination of his intelligence, 
nerve and judgment, and should have been carefully trained in his duties. 
Drastic ' action should be taken in the case of any person other than those 
trained and designated for the work who may enter upon and drive such 
dangerous apparatus. And also in the case of any manager who will use an 
unfit man for such duties. There is another point that applies to the safety 
situation with reference to the machinery that I am dealing %vith. New 
machinery can usually be guarded in a thoroughly effective manner, and it 
can usually be guarded in an effective manner without undue expense or bur- 
den upon the industry. But to put the same guarding on machines already 
installed would demand a prohibitive cost and possibly destroy the useful- 
ness of the machine. In guarding, therefore, it is generally wise to consider 
the problem from two standpoints, namely, new machinery and machinery 
already installed. The first should be made as perfect afj possible, while the 
second should always have removed from it unusual and particularly bad 
hazards, and all the hazards that can be removed. This brings us to another 
point. We must not proceed beyond the point in expense which can be borne 
by the industry. 'By that I mean that we shall not throw a machine entirely 
out because of some dangerous points which make it an unreasonably bad 
machine to have in the plant. We must not drive the employer beyond a 
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certain point in expense, or we may so injure his prosperity as to do a greater 
harm and cause a greater actual physical injury as well as unhappiness to 
the employees and to their families than would occur by the actual chance 
of injury -from the machine. That is, the man who does not have enough 
work, and his wife and his children, due to not having enough to eat and not 
having sufficient raiment, and not having sufficient heat, may actually be 
hurt physically to a more serious extent, and that hurt may become a bigger 
element than the hurt that he may possibly get through conditions not being 
perfect and to the highest degree in the shop. You must give good sense to 
that problem. Furthermore we must be careful not to interfere too much 
with the working effectiveness of the machine. With reference to the matter 
of guarding and the using of good sense, let me give an illustration of a man 
who appeared before our Pennsylvania Industrial Board. He wanted some- 
thing done that was going to cost a certain industry in the State an enor- 
mous sum of money. Both labor and capital as a whole were opposed to it. 
This particular man was exceedingly positive. One of the members of the 
Board put up to this man this question to find out what his attitude was. 
He said : **' Mr. Blank, you appreciate the fact that railroad trains running 
on a single track have guard rails at curves to prevent the trains leaving the 
track. There is a chance also of a train jumping off the track on a straight- 
away track. Why not have continuous guard rails on both sides all along, 
making those guard rails continuous, that is, have two sets of rails instead 
of one set?" "Yes," said Mr. Blank, "I think that ought to be done if it 
will save one single life in a century." Now you appreciate that it would 
put a burden on our people as well as on the railroads, with probably no 
elimination of danger. It would be wholly imnecessary, and we don't want 
to reach any such point as that. We want to save these million accidents, 
and we are going to do it, and we are going to use reason in doing it. We 
are not going to do things with unreasonableness. You might just as well 
again take a case like this perfectly absurd case if you are going to guard a 
machine up so it cannot be used. It is like having an automobile in the 
garage and not putting gasolene in it because gasolene is dangerous and 
might explode. In other words, you see there is a possibility of going too far. 
Again, you may not go far enough and therefore you are not eliminating 
hazards in a sensible and reasonable way. On the other hand, you may go 
too far and do nearly as much injury. In traveling cranes, to be more 
specific, a large factor of safety should be used in the construction, particu- 
larly in new hoisting apparatus and the gears. It is an apparatus that goes 
above you, with great loads, and too great care in the design of such appar- 
atus cannot be exercised. Stairs should be used to go to the crane from the 
ground to the control, rather than a ladder, wherever that is possible. Gen- 
erous footwalks and platforms should be provided with suitable guard and 
hand rails. It should be suitably guarded with hand rails and toe boards, 
etc., the toe boards being for preventing tools from falling down on people. 
Means of escape for the operator should be provided, so that he will not be 
penned up there in case flames go in his direction. The operator's room 
should be generous in size and be equipped with signal and with fire appa- 
ratus. Where hot metal is carried it should be protected underneath with a 
shield. The control equipment should be conveniently arranged, so that the 
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man can quickly make his changes., and all the parts should be guarded and 
constructed so as to be in accordance with the best modern practice of guard- 
ing and in eliminating the danger of moving parts of transmission machinery. 
The electrical machinery should be in accordance with the United States 
standards which we have adopted in Pennsylvania, and which I presume you 
will adopt in New York. The control should always be equipped with a main 
line cut-off switch, so that the entire electrical power can be cut off the 
crane. It should be possible to lubricate all the parts of the crane while at a 
standstill. Great care should be taken to have effective brakes. You cannot 
emphasize too much the necessity of thoroughly effective brakes that will act 
quickly and without danger of failure. The hook blocks should be so arranged 
as not to cause twisting. The drums and shafts should be arranged to keep 
the rope in place. SuflScient means to keep the carriage from falling too far 
in case of a broken axle should be provided. The control cage should be 
floored and the cage kept in order. The minimum of inflammable material 
should be used in the construction. Now those really form a kind of a specifi- 
cation, just a few of the high points, covering the points where most of the 
danger has occurred on cranes. Then in operating cranes the man going up to 
them should have his hands free when he is going up and downi. If he has 
things that are heavy to take up and down he should have a sUng and rope 
and pull them up after he is up, unless he can put them in his pockets. The 
cage should not be taken for a dressing room and be filled with clothes and 
with tools. It should be a clean, neat place. The operator should not eat^ 
smoke or read while on duty, nor operate the crane when not in good physical 
condition. The crane should be carefully examined daily in all of its parts. 
Operators should avoid as far as possible carrying loads over workmen, and 
this must be absolutely avoided when he is carrying a pot of hot metal. 
When doing work about the crane in the way of adjustments, etc., he must 
open his main switch, and he must not close it until he knows that everything 
is right. He must be sure that all of the controllers are in off position 
before closing the main switch. If not, there is a danger of some of his 
motors starting. If the power goes off, of course the operator must throw his 
controllers in off position. He should not reverse his motor until it has 
stopped, owing to the danger of ripping his gears off. He should be very care- 
ful of the block when the hitches are made to avoid tripping the limit switch, 
or running the block upon the drum. The operator should recognize signals 
from only one man. I am going to show you six signals indicating the kind 
of signals that are recommended by our Pennsylvania committee. That 
Pennsylvania committee is made up of expert operators, both from the side 
of the employers and the employees. The manual signal is recommended. 
The whistle signals are only desirable when one crane is used. Before start- 
ing to hoist, the operator should place the crane directly over the load to 
avoid swinging it. This of course is true and more particularly when he is 
handling molten metal. He should not make side pulls unless the man in 
charge directly orders him, otherwise there is apt to be a swing and a scatter- 
ing of the load. When he handles maximum loads he lifts the load a little 
bit and then lets it drop a little to see if his brake holds. If he gets it away 
up and the brake is in bad shape there may be a serious accident. He ought 
to be very careful in running into his bumpers, etc., and the limits of opera- 
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tion. He should be particularly careful in dropping his load. Now the fore- 
man who gives the signals, the man in real charge, should preferably, as I 
said before, give manual signals. He should be responsible for the conditions, 
for all the hitches, for the equipment, and he should walk ahead of the crane 
warning people, and should see that the load is high enough to avoid obsta- 
cles. And where you have a permanent obstruction it is well to paint it 
white so that it cannot easily be overlooked by the man in the cage or the 
foreman. Nobody should be allowed to ride on the load. It is dangerous 
practice. And when the repairman is at work the crane ought to be put to a 
point where he can work with the least danger and without interference with 
other cranes. He should see that his controllers are in off position. He 
should put up " Out of Order " signs. He should take very great precaution 
that the loose parts that he is working with cannot drop and hit people 
below. And he should not under any conditions take off his " Out of Order " 
signs until all safeguards on the gears and other apparatus are replaced. All 
of that is not very interesting, gentlemen, to a gathering like this, yet in 
dwelling on this subject it seems as though touching the high points is the 
best we could do. I am going to say very little in the matter of elevators. 
I am going to touch for a moment on passenger elevators. I may be lacking 
in proper safety first ideals in dealing with my audience this morning, because 
you know when a fellow gets up before an audience and talks about things he 
is interested in^ sometimes he goes gassing away, usually not with explosive 
gas, or gas that puts you to sleep, but to a point where you are very dangerous 
to your audience. I will just touch upon a few important features of the 
passenger elevator. Passenger elevators ought to be inspected every three 
months and the certificate renewed or at least a notice of the inspection 
jotted down. The freight elevator ought to be inspected at least every six 
months. They should have proper limiting switches. This business of having 
an elevator go up through the roof is not altogether desirable. In the high 
speed passenger elevators friction centrifugal governing safety catches shoidd 
be used which, in case of a drop or runaway will catch the cage. There 
should be speed governors on such an equipment. The brakes that go on and 
off as the man turns on and off his power should be of the most effective and 
carefully designed variety. Such elevators should have absorbing bumpers, 
either of the air cushion or the oil or spring type, or some good type which 
will absorb on a good drop of the cage all of the power before the bumper 
is reached, the point where the cage hits on the bottom. A good many people 
advocate only the air cushion. We looked up that matter with a great deal 
of care, and we found that by inquiry of the casualty companies, insurance 
companies, that have records of a very large number of elevators, of other 
State departments which had taken up that subject, from our own Bureau 
of Statistics, and from any other source we could reach, and we could not 
find instances where in a modem, up-to-date, thoroughly well-designed and 
installed passenger elevator, deaths or injuries had occurred through drops 
of the elevator. We had found numerous cases of drops of older elevators 
showing injuries had occurred, simply by reason of the older style of gov- 
ernors, but we found in the itaodern elevator practically no cases of injury 
from that cause, and it seemed unwise to require, at least in the ordinary 
comparatively low building elevator, the very large expense of air cushion. 
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However, we do require a cushion of one kind or another which will absorb 
the energy. We may come to the air cushion for all some day, but we want 
to be shown before putting that burden on the elevator industry. We have 
found, however, that the mechanical interlock of the door into the shaft is an 
absolute necessity. You have adopted that in Xew York, and let me just 
give a few personal illustrations. Just after I was appointed and before we 
had started putting on mechanical interlocks, I was living in an apartment 
house, and one day I went in and rang the bell on the first floor. The ele- 
vator started up and I heard a crunching and a scream. Between the base- 
ment and the first floor a repairman was caught midway between the ceiling 
of the car and the flrst floor of the building. He was in a hospital for about 
six months, and I do not suppose will ever be a good man again. Some time 
before that I had gone into a hotel in Scranton and they were carrying out 
a boy who had been caught between the second floor and the bottom of the 
cage. The man in the apartment in Harrisburg was up on the top of the car 
and I believe was caught between the top and the floor. The man in Scranton 
was caught between the floor of the cage and the ceiling of the first fioor. 
He was being carried out on a stretcher. I do not know whether he actually 
died or not. He certainly was very badly injured and I presume he died. J 
had a best girl when I was a young fellow, I had more than one, I believe, 
in those early days. This best girl was a real sweet little girl. She walked 
through the open door of an elevator shaft and went down many stories to 
her death. Now there are three experiences of one ordinary, every-day citizen, 
every one of them caused by lack of an interlock on the elevator doors. Now 
in our statistics down in Harrisburg, and I presume in your statistics up 
here, you will find in passenger elevators far more accidents and an inex- 
cusable number of accidents occur because of not having interlocks. I had an 
argument with a man out in Chicago, an expert engineer. He said, "Jfo, I 
won't put in interlocks." He said the whole trouble is this : " Here is the 
elevator man, and here is the door. He has his signals in front of him, and 
the door at the other side. I will put the signals across the door, so that the 
man always has to look over to see the signals, therefore he cannot fail to 
see whether the door is opened or closed properly." I said : " You are mis- 
taken. That won't protect you." I took an hour or two going up and down 
elevators in Chicago, and I found half a dozen cases where the man started 
his elevator up and gave his door a swing, and the elevator cage floor was 
probably up beyond the top of the door before that outside shaft door had 
closed. I took back that evidence to my expert friend, and said, " Here, do 
you think that is good? This morning I went up and down elevators without 
safety catches and a lady was asked to step into the elevator with a down 
step. I have stepped in two or three times since I have been in this city, one 
place or another, I have stepped up and I have stepped down, and I have 
seen doors not begin to close until after the cage had started. Suppose they 
had not given it quite enough swing and it does not close, and suppose some- 
body walks down the shaft. He is killed. It is a dangerous proposition. 
They are not very expensive but they are very desirable." And when you 
have an interlock you want a mechanical lock. It may be operated by 
electricity, but it should be a mechanical interlock. T am a strong advocate 
of that proposition. You should have an inner screen door on your 
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elevators, so that if the elevator is crowded full the man up near the 
door won't have his back scratched, for that kind of a back scratch is apt 
to do very serious damage. Of course we require two cables. I was 
once in an elevator with a single cable, and as I was coming down I saw the 
strand unwinding. That was a pleasant sensation. That was a good many 
years ago, in an old-fashioned elevator, but it rather impressed me with the 
desirability of good, sound cable construction. All the devices for safety 
should be tested by actually dropping the car, possibly beginning down low 
and going up until you drop it from the top. It should be thoroughly tested. 
The speed of an elevator should not be allowed to exceed possibly 600 feet, 
and with the high speed elevators much more precaution is required as to the 
kind of safety devices than in the low speed elevators. Freight elevators 
should not be put over passageways. The old scheme was very commonly to 
have an elevator right over the front passage of shops in small places. They 
came right down in the areaway where people walked. In new buildings that 
should not be allowed, and special precaution in the way of signals should 
be used. In old buildings where it cannot be removed at once, every freight 
elevator should be carefully protected with automatic doors. I had an inter- 
esting experience in this case. I was inspecting a large mill in Huntington, 
with the president and some of the directors. We got on an elevator to go 
up several floors. We went by the second floor and a very nice looking 
young female operative, while we were going up, walked onto the 
elevator while it was going, went up a couple of floors and walked 
off the elevator. We went on up to the floor we were going to and got off 
properly. That seemed to be the regular practice. There was the 
president of ike concern and the manager of the concern standing in that 
elevator, and they never opened their mouths. We issued orders on that con- 
cern the next day, of course. Another thing that needs to be looked out for, 
particularly in hotels and apartment houses, and also in factories, is to use 
as little Are material, little burning material, in the construction of elevators 
and elevator shafts, as possible, and not to make the elevator a funnel or 
smokestack to carry smoke up to all the floors. That is a very important 
matter. And by the way, the fire tower is a proposition. I went into a 
building in your town and I saw a beautiful, complete inside fire tower. The 
doors were 1%", with very light panels of wood. Suppose a fire there after 
hours at this building. There was an open stairway, which of course with a 
big fire would become unusable. Suppose the fire had started near that fire 
tower. Those flimsy doors would have been wiped out at once. The smoke 
w^ould have made that flre tower absolutely untenable. I believe we need to 
give more care to this matter of not making a fire tower a smokestack and 
a fire aggravator. Your Commissioner can come down to Pennsylvania and 
find a good many more of those things that I can find up here, so that is no 
criticism of the Commissioner. I just want to, if I can, jump onto you a 
little as to some of the real dangers. 

In closing my talk and acting as the official representative of Pennsylvania, 
I want to congratulate the people of New York upon the fine humanitarian 
work which you are doing under the wise leadership of your competent Indus- 
trial Commission. With such men as Mr. Mitchell and Mr. Lynch and Mr. 
Wiard, you have been improving your conditions, at least so it looks to us 
down in the wilderness of the Allegheny mountains, to a wonderful extent, and 
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you deserve to take pride in your Commission, and its self-sacrificing and 
unselfish work, and I want to say that we look up to you in that regard, and 
look up to you especially for what you have done in perfecting means for 
improving the - conditions of labor and conditions of safety, and I want to 
say that I congratulate you upon holding this Conference. We have been 
holding such Conferences as this. Just recently one was adjourned which 
had been called by our Governor, and I therefore am in a position to know 
the value of them. We find that meetings such as this become the great 
channel of exchange for making known what each of us has accomplished in 
the year gone and for formulating plans for prosecuting the industrial work 
for welfare and eflSciency for the year to come. When we organia^ed our first 
congress of this kind we were very much worried, and we did not know. 
Men said, "Why, you will create a bigger rift between capital and labor, 
and you, yourself, Jackson, will be laughed at as a joke, and your usefulness 
as a public official will be gone." The contrary came, just as the contrary 
will come here. The sitting down together of government officials, of labor 
men, and of employees will do nothing more or less than tend to cement the 
bonds of co-operative friendly acting along all lines of industrial movement. 
This co-operative work must go on throughout the year. It has developed 
here, and it has developed in Pennsylvania, the need of putting in writing 
standard codes of practice, so that those who do not know will have some- 
thing to look to. We have been calling experts from labor and capital with 
our own experts to help draw up these codes. You have been doing the same. 
We of Pennsylvania have offered to Mr. Wiard, and Mr. Wiard has accepted 
a system of co-operation. New Jersey is co-operating, so that we hope as 
time goes by to have this great work of putting on paper what is considered 
good practice completed. In this great work of avoiding accidents and mak- 
ing health conditions better, we hope to have almost uniform standards for 
New York, New Jersey and Pennsylvania. Mr. Wiard will uphold me in 
that. And we hope by making this uniform system of standards it will tend 
toward the prosperity of industry by helping to avoid imnecessary burdens. 
Thus, for instance, if a man builds a lathe in New York State, properly 
guarded, those guards will be good not only for New York State, but for 
Pennsylvania and for New Jersey, and therefore he does not have to make 
new patterns for each State because the guarding is different. And if three 
great states like New York, Pennsylvania and New- Jersey get together on 
these things, the whole United States will follow. Again I want to say that 
we in Pennsylvania have a very high appreciation of the work that your 
great Commission is doing along all of its varied lines of work. We want 
to congratulate you people of New York on having such leaders, and I want 
personally to hope for you a very successful and useful organization and the 
beginning of a renewed activity along these very valuable lines. 

CoMMissioios WiABD: We will now hear from Mr. Crum of the Pruden- 
tial Insurance Company, on Boiler Explosions. 
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SOME statistics OF BOILER EXPLOSIONS 

Bt Fs^derick S. Crum, Ph. D., Assistant Statistician, Prudential Insur- 
ance Company of America 

Several years ago, I was engaged in t|ie investigation of fatal accidents 
and non-fatal accidents to railway employees in the State of New Jersey for 
the Federal Government. Those statistics covered a period of twenty years, 
and included about 20,000 accidents or injuries, 1,800 of which were fatal. 
I was rather surprised at that time to find so many of the injuries, particu- 
larly to engineers and firemen of locomotives, were due to boiler explosions. 
My interest in the subject dates from that time, and I have been accumulating 
statistics from all over the world since about 1908, and I want to give you 
the results of some of those data. 

In the general literature relating to industrial accidents boiler explosions 
have been almost entirely neglected as a specific factor or problem. For a 
number of years I have been especially interested in the statistics of boiler 
explosions and particularly in so far as they relate to the loss of life and 
more or less serious injury, both to users of steam apparatus and to other 
persons who have been unfortunate enough to.be in too close proximity when 
the explosions occur. 

Although the statistics of boiler explosions in the United States are, like 
most of our important statistics, incon^lete and inadequate, yet the data 
available are now sufficient to serve as a basis for discussion of what the 
present conditions are in comparison with what they ought to be. 

International cortiparisons must always be made with considerable caution 
and due allowance is necessary for such differences as are not readily measur- 
able even by the statistical method. In this matter of boiler explosions, how- 
ever, the contrjCst between the conditions in the United States, the United 
Kingdom and Germany are so glaring that they cannot be explained without 
admitting that this country is now and long has been far behind the other 
two mentioned in the matter of boiler inspection and supervision. Bad as 
the conditions are in this country, however, they would be far worse but for 
the thoroughly efficient service rendered by private companies conducting the 
business of steam boiler insurance. It is not going too far to say that the 
present practice of boiler inspection as carried on under State supervision 
has been largely perfected out of the technical experience of the private steam 
boiler insurance companies. The primary purpose of boiler insurance is not 
to pay losses but to prevent explosions. Boiler insurance aims primarily at 
prevention and out of the premiums annually paid on account of boiler insur- 
ance only a relatively insignificant proportion is paid out in losses, but a very 
large proportion is expended in connection with a highly developed system of 
expert, technical and efficient inspection of boiler and other steam apparatus. 
On this point I quote as follows from an address by Mr. Frank M. Fitch, 
Auditor of the Hartford Steam Boiler Inspection and Insurance Company, 
delivered before the Casualty Actuarial and Statistical Society of America, 
this year: 

The major portion of the premiiuns received by a boiler insurance company 
should be expended for expert mechanical services — in other words, for the 
care and inspection of the boilers covered under its policies. While this 
expenditure is of necessity heavy, it is justified by resulting benefits. Natur- 
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ally these benefits accrue largely to the assured in the preservation and safe 
operation of his boilers and entire steam plant. Experience has also shown 
that the scientific examination and inspection of insured boilers produces a 
declining loss ratio. Conversely, any effort at a material saving in the inspec- 
tion cost is fraught with danger of a large proportional increase in the loss 
ratio, to say nothing of the moral and social responsibility involved. 

Of all boiler defects discovered during the past ten years, somewhat more 
than 10 per cent were foimd to be of a dangerous character. 

It is more to the advantage of a manufacturer to have an explosion pre- 
vented than to be reimbursed for a financial loss due to such a disaster. The 
assured thus receives dual protection under a boiler policy: First, protec- 
tion from preventable boiler accidents that would have caused more or less 
expensive losses; and second, protection from financial losses resultiiig from 
unprevented accidents. 

Mr. Fitch in this same address stated that the cost of the inspection service 
of his company is about one-half of the entire premium income, and his com- 
pany is the oldest and largest steam boiler insurance company in the United 
States. During the calendar year 1915 the premium income of the Hartford 
Steam Boiler Inspection and Insurance Company from its risks in the United 
States was $1,543,250, the amount paid out for losses was $80,959, and the 
inspection service probably cost approximately $770,000, on the basis of Mr. 
Fitch's statement that about one-half of the premium income is expended for 
inspection service. It is of interest to note that only 5.24 per cent of the 
premium income was paid out for losses during 1915. 

These statistics have thus far been given only for the Hartford Company 
because it is the oldest organization in the United States writing boiler insur- 
ance and, although there are now twelve other companies that write boiler 
insurance in the United States not one of them confines its operations to that 
class of business. During the year 1915 the total premium income in the 
United States under steam boiler insurance was $2,957,852, and the losses 
were $196,720, or 6.65 per cent of the premiums received. It is of interest to 
note that in eight States no losses under boiler insurance occurred during the 
year 1915.* 

Some of the detail statistics of the Hartford Steam Boiler Inspection and 
Insurance Company will give an indication of what boiler inspection service 
means. Since that company conunenced business in 1867, 3,903,843 visits of 
inspection had been made up to January 1, 1916; the whole number of inspec- 
tions was 7,850,589; 3,082,380 complete internal inspections had been made; 
332,890 boilers had been tested by hydrostatic pressure; 4,702,525 defects had 
been discovered, of which 495,399 were considered dangerous; and, during 
this fifty-year period 24,975 boilers were condemned as unfit for use. 

In the following tables comparisons are made between fatal and non-fatal 
injuries as the result of boiler explosions in the United States, the United 
Kingdom, and Germany. The data for the United States are from the com- 
pilation made by the Hartford Steam Boiler Inspection and Insurance Com- 
pany and these statistics were secured by telegraphic reports, correspondence 
and otherwise. Probably these statistics, particularly in the earlier years, 
were not complete. The data for the United Kingdom are from the official 



*These data relating to premium income and losses during 1915 have been derived 
from the detail statistics in the Insurance Year Book for 1916, Spectator Com- 
pany, New York, and from the summary statement issued by the Hartford Steam 
Boiler Inspection and Insurance Company. 
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reports of the Marine Department of the Board of Trade and have been com- 
piled imder the Boiler Explosions Acts of 1882 and 1890. The data for Ger- 
many are published annually and the summary statement for 1877 to 1914 
may be found in the third part of Vierteljahrshefte zur Statistik des Deutschen 
Reichs, Berlin, 1915. 

Statistics of Boii<bb Explosions in the Unitbd Status, 186^1915.* 



Ybabs Ending Dkcembxb 31 



1868 

1860 

1870 

1871 

1872 

1873 

1874 V 

1876 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888....: 

1889 

1890 

1891 

1892 

1893 

1894 

1896 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903. 

1904 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

1913 

1914 

1916 

1868^1916 

Annual average 



Number of 
exploeions 



101 
96 
109 
89 
98 
92 
96 
102 
75 
83 
97 
132 
170 
159 
172 
184 
152 
155 
185 
198 
246 
180 
226 
257 
269 
316 
362 
355 
346 
369 
383 
383 
373 
423 
391 
383 
391 
450 
431 
471 
470 
550 
533 
499 
537 
499 
467 
403 



Pbbsons 



13,508 
281 



KUled 



226 

147 

213 

383 

232 

130 

175 

134 

147 

157 

178 

208 

259 

251 

271 

263 

254 

220 

254 

264 

331 

304 

244 

263 

298 

327 

331 

374 

382 

398 

324 

298 

268 

312 

304 

293 

220 

383 

235 

300 

281 

227 

280 

222 

278 

180 

148 

132 



Injured 






12.303 
256 



185 

268 

272 

225 

235 

215 

160 

195 

145 

201 

216 

213 

555 

313 

359 

412 

251 

278 

314 

388 

505 

433 

351 

371 

442 

385 

472 

519 

529 

528 

577 

456 

520 

646 

529 

522 

394 

585 

467 

420 

531 

422 

506 

416 

392 

369 

315 

236 



Killed 

and 

injured 



18.238 
380 



411 

415 

485 

608 

46V 

345 

335 

329 

292 

358 

394 

421 

814 

564 

630 

675 

505 

498 

568 

652 

836 

737 

595 

634 

740 

712 

803 

893 

911 

926 

901 

754 

788 

958 

833 

815 

614 

968 

702 

720 

812 

649 

786 

638 

670 

549 

463 

368 



30,541 
636 



* From ** The Locomotive," published by the Hartford Steam Boiler Inspection and Insurance 
Company. * 
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Statibtics of Boiler Explosions in thb United Kingdom, 1883-1913* 



Yeara Ending June 30 


Number 

of 
ezploeionB 


Persons 


Killed 


Injured 


Ki11«yi 

and 

injured 


1883 


45 
41 
43 
57 
37 
61 
67 
77 
72 
88 
72 
104 
114 
79 
80 
84 
68 
59 
72 
68 
69 
60 
57 
54 
77 
73 
93 
103 
100 
106 
80 
68 
61 


35 
18 
40 
33 
24 
31 
33 
21 
32 
23 
20 
• 24 
43 
25 
27 
37 
36 
24 
33 
30 
22 
19 
14 
25 
28 
23 
12 
14 
13 
30 
31 
22 
22 


33 
62 
62 
79 
44 
52 
79 
76 
61 
82 
37 
54 
85 
48 
75 
46 
67 
65 
.60 
56 
67 
45 
40 
21 
65 
60 
63 
62 
61 
75 
42 
74 
55 


68 


1884 


80 


1885 


102 


1886 


112 


1887 


68 


1888 


83 


1889 


112 


1890 


97 


1891 


93 


1892 


105 


1893 


57 


1894 


78 


1895 


128 


1896 


73 


1897 


102 


1898 

4899 


83 
103 


1900 


89 


1901 


93 


1902 


85 


1903 


89 


1904 


64 


1905 


54 


1906 


46 


1907 


93 


1908 


73 


1909 


65 


1910 


76 


1911 


74 


1912 


105 


1913 


73 


1914 


96 


1915 


77 






1883-1915 


2.389 
72 


864 
26 


1.932 
58 


2,796 


Annuftl average ,..,,..,.,, 


84 







* From the " Report to the Secretary of the Board of Trade Upon the Working of the Boiler 
Explosions' Acts, 1882 amd 1890," London, 1916. 
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Statisticb of Boilbb Explosions in Germany, 1877 — 1914* 



Years Ending December 31 



1877. 

1878. 

1879. 

1880. 

1881. 

1882. 

1883. 

1884. 

1886. 

1886. 

1887. 

1888. 

1889. 

1890. 

1891. 

1892. 

1893. 

1894. 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

1601. 

1902. 

1903. 

1904. 

1905. 

1906. 

1907. 

1908. 

1909. 

1910. 

1911. 

1912. 

1913. 

1914. 



Explooions 



Persons 



KiUed 



Seriously 
injtired 



1877-1914 

Annual average , 



20 


21 


18 


7 


18 


36 


20 


10 


11 


8 


11 


19 


14 


23 


14 


12 


13 


11 


16 


10 


14 


17 


15 


4 


16 


6 


16 


9 


10 




18 


12 


10 


6 


35 


12 


23 


20 


21 


10 


21 


17 


18 


3 


14 


13 


13 


6 


17 


10 


17 


7 


10 


6 


16 


5 


9 


4 


15 


5 


16 


7 


11 


3 


9 


5 


8 


3 


8 


15 


11 


10 


9 


8 


8 


2 



562 
15 



14 
4 

10 
5 

18 

14 
8 

11 
2 
5 
5 
3 
5 
1 
3 

11 
5 
9 

23 
2 
3 
7 

11 
1 
3 
7 



5 
2 



4 
2 
8 
2 
5 
13 
6 
2 



382 
10 



239 
6 



Slightly 
injured 



23 
9 
32 
14 
21 
15 
24 
22 
9 
8 
61 
4 
17 
11 
7 
18 
10 
13 
31 
13 
19 
21 
11 
17 
14 
10 
5 
8 
3 
3 
5 
8 
23 
2 
10 
10 
12 
7 



650 
14 



*From the " Vierteljahrshefte sur Statistik des Deutschen Reichs," Drittes Heft, Berlin, 1915. 

According to the statistics of Germany for the year 1914, there were only 
8 explosions of stationary boilers in that country in that year. There had 
not been as many as 20 in any single year of the 17-year period, 1898 to 1914, 
inclusive. During that same 17-year period no fewer than 7,634 boiler 
explosions were reported in the United States, 467 ot which occurred in 1914. 
In the United States during the last 48 years there has been an average 
annual number of 281 boiler explosions reported, with an average annual 
death list of 256 and an average annual non-fatal injury list of 380. In 
Germany during the 38 years, 1877 to 1914, the average annual number of 
stationary boiler explosions was only 15 and the average number killed per 
year was only 10, with 6 seriously injured and 14 slightly injured per year. 
In the United Kingdom during tlie 31 years, 1883 to 1913, there were 73 
boiler explosions reported as an annual average, with 27 killed and 58 injured. 
German and English methods of boiler inspection and boiler explosion inves- 
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ligations apparently have been much more efficient during these years than in 
the United States. 

Although the German statistics are exclusive of boilers in the railway 
service and in the army and navy they included 103,210 stationary boilers, 
29,964 traction or other movable boilers and 6,104 marine boilers as long ago 
as January 1, 1899, when the last boiler census was taken. It is not probable 
that more than one-fifth of the boiler explosions reported in the United 
States are locomotive boiler explosions, yet the number of persons killed in 
the United States was 23 times the number reported killed in Germany dur- 
ing the five-year period, 1910 to 1914, after due allowance is made for the 
larger aggregate population of the United States. 

The following table will be of interest, although I well understand that 
the method of comparison is subject to criticism. The contrast, however, 
between the United States on the one hand and Germany and the United 
Kingdom on the other is so striking that no reasonable explanation, save that 
based upon the comparative methods of imiversal inspection and rigid inquiry 
can be adduced to accoimt for the differences. 

Although there were only 8 stationary boiler explosions reported in Ger- 
many in 1914, yet the official report on these fills 14 quarto-size pages. Simi- 
larly in England, beginning with 1883, there has been published annually 
full details of all boiler explosions occurring under the Boiler Explosion Act 
of 1882, which was slightly modified in 1890 by a supplemental act. 

In the United Kingdom there were 80 boiler explosions reported during 
the year ending June 30, 1913. There were 14 formal investigations ordered 
by the Commissioners during the same year and the responsible parties were 
discovered in 9 of these cases and an aggregate of £317 was ordered paid by 
the persons found negligent, or approximately $1,500. 

The boiler explosion fatalities in the United States, the United Kingdom 
and Germany are compared on the basis of aggregate populations in the 
following table: 



BoiLBR Explosion Fatalitiks Compabbd on Basis of Total Population 

(Rate per 1.000,000 population) 





Unitbd Statbs Gbrmant 


Unitbd Kingdom 


Ybabs 


Population 


KILLBD 




KILLBD 


Population 


KILLBD 




Num- 
ber 


Rate 


Population 


Num- 
ber 


Rate 


Num- 
ber 


Rate 


1868-69 


74,729.000 
203.182.000 
231.905.000 
262,571,000 
293,495.000 
325,533,000 
358,045.000 
395.950.565 
436,894,790 
475,839.030 


373 
1,133 

824 
1,298 
1,373 
1.463 
1.776 
1,397 
1,426 
1.108 


5.0 
5.6 
3.6 
4.9 
4.7 
4.5 
5.0 
3.5 
3.3 
2.3 














1870-74 














1875-79 


♦132,374,000 
228,592,000 
238,356,000 
251.365,000 
267,978,288 
288,790,648 
310,060,790 
328.605.594 


♦64 
72 
48 
39 
63 
34 
24 
38 


"6.5 
0.3 
0.2 
0.2 
0.2 
0.1 
0.1 
0.1 








1880-84 
1885-89 
1890-94 
1895-99 
1900-04 
1905-09 
1910-14 


t7i,i74,666 
182,988,000 
190,769,000 
199,962.563 
209,443.503 
218,722,972 
227,551.221 


t53 
161 
120 
168 
128 
102 
110 


6.*7 
0.9 
0.6 
0.8 
0.6 
0.5 
0.5 



* 1877-79. 



t 1883-84. 



FiEST Industrial Safety Congress 



65 



The following data for Prussia are also particularly interesting; 

Statistics of Stbam Boiler Explosions in Pbussia, 1890-1912* 
(Rates for 100,000 boilers or other steam apparatus). 





Stuam Boilbbs 


OxHBB Stbak Appabatub 


YSARS 


Number 
of 

boilers 
exposed 

to risk 
one year 


Num- 
ber 
of 
explo- 
sions 


KTTJ-BP 


INJUBBD 


Number 

of 
Dampf- 

fasBsr 
exposed 

to risk 
one year 


Num- 
ber 
of 
explo- 
nons 


nLUBD 


INIUBBD 




Ntun- 
ber 


Rate 


Num- 
ber 


Rate 


Num- 
ber 


Rate 


Num- 
ber 


Rate 


1890-94 

1895-99 

1900-04 

1905-09 

1910 


340,729 
401,940 
483.007 
535,532 
113,440 
115,018 
115,856 


55 

68 

55 

44 

6 

6 

8 


23 
33 
25 
21 

3 
15 

8 


6.75 
8.21 
5.18 
3.92 
2.64 
13.04 
6.91 


63 
98 
41 
50 
4 
14 
16 


18.49 

24.38 

8.49 

9.34 

3.53 

12.17 

13.81 


20,348 
27,705 
47,255 
62,464 
14,235 
14,732 
15,202 


15 

20 

14 

17 

. 2 

2 

3 


10 

14 

6 

6 


49.14 

50.53 

12.70 

9.61 


13 
24 
14 
14 

1 
12 

3 


63.89 
86.63 
29.63 
22.41 
7.02 


1911 


4 

1 


27.15 
6.58 


81.46 


1912 


19.73 






1890-1912.... 


2,106,522 


242 


128 


6.08 


286 


13.58 

1 


201,941 


73 


41 


20.30 


81 


40.11 



* Compiled from data published in Deutsche VersicUerungs-ISeitung, Berlin, Not. 30, 1913. 



According to these statistics steam apparatus other than boilers, " Dampf- 
fiisser," are even more dangerous to life than steam boilers proper, "Dampf- 
kessel." In Prussia during the 23-year period, 1890-1912, the average annual 
number of deaths resulting from DampflTasser explosions was 20.3 per 100,000 
Dampfifasser against a rate of 6.1 for Dampfkessel, or steam boilers. The 
injury rates were correspondingly different. 

To make the conditions in the United States more concrete, I have assembled 
together in chronological order fifty cases of boiler explosions that have 
occurred during the period, 1865-1916. The list has been gathered largely from 
" The Locomotive," a very instructive publication issued monthly by the Hart- 
ford Steam Boiler Inspection and Insurance Company. This list is interesting 
from the viewpoint of the variety of the structures damaged. No structure 
with steam apparatus inside it would appear to be immune against explosion. 
In these fifty explosions an aggregate of 1,755 persons were reported to have 
been killed and probably more than an equal number were seriously injured. 

3 
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A Chboxoloqical List of Dibabtbous Boiler Ezplosioks in ths Unitbd States, 

1865-1016 



Date 



April 27. 1865 



1871... 
Oct. 29 
Mar. 11 
July 6 
Feb. 18 
Mar. 6 
Aug. 10 
Sept. 1 
Jan. 3 
Aug. 22 
July 22 
.Aug. 19 
1902 
Nov. — 
Dec. 21 
Nov. 6 
May 26 
Aug. 25 



Dec. 28 
Jan. 4 
Mar. 20 

July 21 
Dec. 6 
Nov. 30 
Dec. 12 
Sept. 26 
Feb. 14 
Dec. 9 
Feb. 3 
June 5 
Aug. 10 
Dec. 1 

Dec. 6 
Oct. 25 
June 15 
Nov. 21 
AprU27 
Aug. 28 
Oct. 20 
Jan. 17 
Dec. 2 
Dec. 15 
Oct. 29 
Dec. 5 
Feb. 19 
Jan. 14 
Dec. 28 
Nov. 15 
Nov. 20 



1880 
1880 
1880 
1889 
1895 
1895 
1899 
1899 
1899 
1899 
1899 

1902 
1903 
1904 
1904 
1904 

1904 
1905 
1905 

1906 
1906 
1907 
1907 
1907 
1908 
1908 
1908 
1908 
1908 
1909 

1909 
1909 
1909 
1909 
1909 
1909 
1910 
1911 
1911 
1911 
1912 
1912 
1912 
1913 
1913 
1916 
1916 



Location 



Near Memphis on Mis* 
sissippi nver 

New York 

East River, N. Y 

Frankfort, Ind 

Dunkirk, Ohio 

Hartford, Conn 

Detroit, Mich 

Denver, Colo 

Pittsburg, Pa 

Shreveport, La 

Appleton, Wis 

Helena, Ark 

Pittsburg, Kansas .... 

Chicago, 111 

Lebanon, Pa 

St. Louis, Mo 

Colimibus, Ohio 

Louisville, Ky 

Green Bay near Lake- 
land, Ffa 

Walville, Wash 

Hunting, W. Va 

CampeUo, Brockton, 
Mass 

San Diego, Cal 

West Lynn, Mass .... 

Brunswick, Me 

East Greenwich, R. I . . 

Pleasant Hill, Mo .... 

Adrian, Mo 

Allentown, Pa 

Northumberland, Pa. . 

Point Hueneme, Cal . . 

York, Pa 

Shelton, Conn 

Kansas City, Mo 

Milwaukee, Wis 

Denver, Colo 

Plaquemine, La 

Kerrick, Minn . . '. 

Hayneville, Ala 

Greenpoint, L. I 

? 

Reader, Ark 

Fredonia, N. Y 

Salem, Ore 

Wilsondale, W. Va... 

Bond, Miss 

Saylesville, R.I 

Raleigh, N. C 

Stroudsburg, N. J . . . . 
Greenpoint, L.I 



Kind of structure 



Steamboat " Sultana " 

Ferryboat ** Westfield " 

Tugboat 

Flax mill 

Thresher engine 

Hotel 

" Journal " Building 

Hotel" Gumoy" 

Republic Iron Works 

Cotton OU Co. (mill) 

Woodworking mill 

Gas Co. (works) 

Vitrified paving brick works .... 

Swift and Co., packers 

Iron & Steel Mfg. Co 

Traction Co 

State Univ., harvesting machine 
Steamboat Fred Wilson 

Phosphate' company 

Milling 

Towboat •• Defender " 

Emerson Shoe Co 

U. S. S. Bennington 

Shoe factory 

Railroad station 

Co-educational academy 

Greenhouse 

High school 

Steel and wire company ........ 

Puddling department, nail mill . . 

U. S. S. " Tennessee " 

Iron Ck) 

Woolen mill 

Realty Company Bldg 

Pabst Brewing Co 

Gas and electric company 

Mississippi river steamer 

Sawmill 

Cotton gin and nist mill 

American Mfg. Co 

U.S. S. •• Delaware " 

Lumber company 

Steam heating company 

Bank Bldg 

Saro mill 

Lumber company 

Dye works 

Roundhouse Seaboard Air Line. 

Locomotive 

Tugboat 



Estimated 

monetary 

damage 


Number 
killed 


? 


1,238 


T 


106 


$15,000 


2 


10,000 


10 


T 


9 


? 


23 


? 


37 


7 


22 


6,500 


8 


? 


4 


20,000 


4 


12,000 


1 


15,000 


3 


150,000 


15 


8.000 


12 


75.000 


8 


? 


2 


? 


11 



10,000 

13,000 

? 

250,000 

? 

375,000 

4,000 

20,000 

75,000 

4,000 

100.000 

10,000 

. ? 

20.000 

200.000- 

250,000 

47,500 

114.000 

60,000 

? 

? 

10.000 

150,000 

? 

25,000 

150,000 

? 

7 

27,000 

26,000 

9 

? 
? 



4 
4 
8 

58 
62 



2 
3 
8 
7 
10 



1 
4 
7 
5 
3 
6 
8 
3 
1 
3 
5 
4 
2 
9 
4 
4 



There are, however, some good reasons for believing that in the near future 
the United States will approach nearer to England and Germany in this matter 
of the conservation of life and property against the disasterous results of too 
numerous boiler explosions. On February 17, 1911, the Boiler Inspection 
Act was enacted, entitled " An A«t to Promote the Safety of Employees and 
Travelers upon Railroads by CJompelling Common Carriers engaged in Inter- 
state Commerce to Equip their Locomotives with Safe and Suitable Boilers 
and Appurtenances thereto." Bills to effect this legislation were introduced 
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in Oongress as early as 1909^ the first beiiig a bill introduced in the Senate 
Zdiarch 22, 1909; and a similar bill was introduced in the House on May 17> 
1909. Other similar bills were introduced and hearings were had upon these 
bills in the interim between 1909 and the final enactment of the law of Feb- 
ruary 17, 1911. The hearings made it clear that such legislation was nec- 
essary both in the interest of the railway employees and the public. This act 
provided for the appointment by the President of the United States of a chief 
inspector of locomotive boilers and two assistant chief inspectors. The effec- 
tive date of the law was July 1, 1911. The act provided that the territory 
comprising the several States and territories of the United States was to be 
divided into fifty locomotive boiler inspection districts. These divisions were 
to be so arranged as to take into proper account the number of locomotives in 
each district, the density of traffic, the number and location of inspection re- 
pair points, the facilities for making repairs, the amount oif travel necessary 
to properly cover the district and the most advantageous location for the 
office of the inspector. As finally determined upon, twenty-five, or exactly 
one-half of these inspection districts were located east of the Mississippi 
River and twenty-five west of that dividing line. Full details of the results 
thus far of this new and well-organized method of locomotive boiler inspection 
are contained in the first four annual reports of the Chief Inspector of 
Locomotive Boilers. 

In the second annual report of the Chief Inspector of Locomotive £oilers 
the following statement was made: "Klnowing that it would be impossible 
to correct at once all defective and improper conditions existing and that 
improvement must come as the result of a process of evolution rather than 
revolution, attention was first concentrated on the more serious accidents in 
an effort to reduce the number of fatalities, although no minor defect that 
could be remedied was neglected." 

"The result of this policy is shown by a reduction of over 60 per cent in 
the number killed, and 10 per cent in the number injured by failures of loco- 
motive boilers and their appurtenances during the fiscal year ending June 30, 
1913, as compared with the preceding year." 

And again, in this same report, the statement was made that: 

The practice of conducting a rigid, searching investigation of all accidents 
sufficiently serious to justify a report, with the sole object in view of deter- 
mining the exact cause and having the proper remedy applied, has done much 
to reduce the list of casualties. The knowledge that such an investigation 
will follow every accident is an incentive to the railroad companies to main- 
tain their equipment so that its condition cannot be shown to have caused 
accidents, and is also an incentive to the employees to perform their work in 
the most efficient and careful manner. Therefore, we have followed the policy 
of investigating every accident reported to this division. The investigation 
of aoddents by Government inspectors whose only object is to promote safety, 
and who are therefore impartial, has directed attention to conditions which 
previously have been overlooked or ignored. 
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In the third annual report of the chief inspector the following statement 
was made: "In addition to the inspection work above shown, a careful 
investigation has l)een made of every accident reported in accordance with 
the provisions of the locomotive boiler inspection law. In each case active 
steps were taken to remedy any conditions or practices which could be shown 
to have caused or contributed to the cause of the accident, and this action has 
materially assisted in reducing the accident list/' 

Both in the Second and Third Annual Reports a recommendation was made 
that the provisions of the boiler inspection law be extended to cover the entire 
locomotive. In this connection I quote as follows from the Third Annual 
Report of the chief inspector: 

In this connection it seems appropriate to state that the inspectors now in 
the service are men of wide experience in railroad work, who were selected 
after passing a competitive civil service examination; and their three years' 
training as inspectors in addition to their previous experience and training, 
has eminently fitted them to perform the additional duties that such a law 
would impose in as satisfactory a manner as they do their present ones, and, 
it is not unreasonable to say, with equally good results. 

It is of interest to note that these recommendations were favorably con- 
sidered and the act of March 4, 1915, amended the locomotive boiler inspec- 
tion law by extending its provisions to include the entire locomotive and 
tender and all other parts. 

The first four years of the published experience under the law of March 17, 
1911, makes it clear that the law was badly needed and that it is very efTective 
for the purpose intended. The form of the reports is ideal, as detail statistics 
are given of the nature of the defects discovered, and brief statements are 
presented of the accidents in which persons were either killed or injured, and 
illustrations are given of typical defects and explosions. These reports are 
equal in their usefulness to those which have long been published officially in 
England, Germany and other European countries. 

In the year ending June 30, 1912, the locomotive inspection service of the 
Interstate Commerce Commission discovered 173,231 defects in locomotive 
boilers in use on railways engaged in interstate commerce, and in 1915 the 
same inspection, even though more completely organized and more efficient 
on account of three years' previous experience, discovered only 87,955 defects. 
This represents a reduction of nearly 50 per cent in the number of defects 
discovered, showing clearly that in the period of four years there has been a 
very appreciable improvement in the locomotive boilers in use throughout 
the country. As additional evidence it may be stated that in 1912 no fewer 
than 3,377 locomotives were ordered out of service by the Interstate'^om- 
merce Commission on account of radical defects as against 2,027 in 1915. 
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The most noticeable results, however, of this special new service of the 
Interstate Commerce Commission are disclosed in the comparative statistics 
of locomotive boiler explosions and the resulting fatalities and injuries to 
persons. These statistics are presented in the following table: 

Persons Killed and Injubbd in the United States bt Locomotive Boiler Explosions* 

1912-1915 



Year Ending 
June 30 



1912 

1913 

1914 

1915 

1912-1915 





EXPL 


Number of 

locomotives 

in service 


Number 


62.074 
63,870 
65,340 
67,490 


856 
820 
555 
424 


258,774 


2.655 



Rate per 
1.000 

looomo- 
twee 



13.8 

12.8 

8.5 

6.3 



10.3 



Pbbsons*KilijBD 



Number 



91 
36 
23 
13 



163 



Rate per 
1.000 

looomo- 
tiyes 



1 


.47 





56 





.35 





.19 



Persons Injured 



Number 



1.005 
911 
614 
467 



0.63 



2,997 



Rate'per 
^1,000 
locomo- 
tives 



16.2 

14.3 

9.4 

6.9 



11.6 



* Compiled from the Annual Reports of the Chief Inspector of Locomotive BoOen, Interstate 
Commerce Commission, Washington, D. C. 



The table given above shows a decline in the rate of locomotive boiler 
explosions from 13.8 per 1,000 locomotives in use in 1912 to 6.3 in 1915, or 
54.3 per. cent. The fatality rate per 1,000 locomotives in service due to 
explosions has declined from 1.47 in 1912 to 0.10 in 1915, or 87.1 per cent. 
The non-fatal injury rate has declined from 16.2 per 1,000 locomotives in use 
in 1912 to 6.9 in 1915, or 57.4 per cent. I know of few instances in which 
such remarkable results have been achieved in so short a period of time. Cer- 
tainly no stronger argument should be necessary in support of the conclusion 
that a thoroughly efficient inspection of boilers and other steam apparatus 
is desirable and necessary, both for the protection of lives and the saving of 
property loss. To further emphasize the important results already achieved 
in the saving of lives and in the reduction of non-fatal injuries in this inspec- 
tion service of locomotive boilers the following table is presented, showing in 
detail the number of persons killed and injured during the period 1912 to 
1915^ with distinction pf the occupations of the victims: 
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Pebaonb Killbd akd Injursd in thb UxnTBD States in Locomotivb Boilek 

Explosions 

1912-1915 



Oooupinoii 


1912 


1913 


1914 


1915 


1912-1915 


SjQed 


In- 
jimd 


xaiad 


In- 
ived 


Killed 


In- 
jured 


EUled 


In- 
jured 


KiUed 


In- 
jured 


Membtfs of tnia cnwi: . . 


68 


908 


82 


884 


17 


630 


18 


405 


115 


2,672 


JfiDfflABCfB ............... 


23 
19 

8 

4 


810 

491 

79 

16 

7 


12 

12 



2 


268 

478 

79 

7 

2 


8 

8 

..... 


187 

290 

46 

6 

1 


6 

7 
..... 


160 

207 

40 

4 

4 


47 

46 

14 

8 


915 


Iinn6ii 


1,466 


j9TSJG6OQ0D* « ■■•••••• 


244 




33 




14 








Roandhoofle and shop em- 
ploveei: 


29 


97 


2 


70 


6 


73 




38 


37 


278 






Boikr mafcen 


2 

7 

1 
1 
8 

1 


11 
02 


1 


10 
11 
4 
8 
8 
4 
6 

24 


1 
2 

1 

"■*i 

1 


18 
6 
6 
3 
7 
8 
9 

17 




5 
10 
2 
3 
1 

6 

2 


3 
9 
2 

1 
4 
1 
1 

16 


36 


MMhinifftf 


37 


f onowii • 


16 


TnnnMtm 


11 


Wa^mna 


22 


BoikrinMlMn 


25 


Hottien 


26 


Other Roandhoofle and 
■hop 6mplQyoQS 


14 


105 


OtheremplQjreea 


3 



3 
2 


'"2 


4 
8 




10 
1 





2 
1 


3 
8 


19 


Noii-«inp1oyMS 


7 








91 


l.OOS 


86 


911 


23 


614 


18 


*467 


163 


•2,997 



* TwentyHHie iqjurieB not (fistributed by ooeupation of penons injured. 



According to this table there has been a reduction in the number of per- 
sons killed from 91 in 1912 to 13 in 1915, and of the number of persons injured 
from 1,005 in 1912 to 467 in 1915. All of the persons killed in 1915 were 
members of train crews, 5 being locomotive engineers, 7 locomotive firemen, 
and 1 a conductor. In 1912, 53 of the deaths were of members of train crews, 
29 were roundhouse men and shop employees, 3 were other railway employees 
and 6 were persons not employed by railway companies. 

It is of special interest to note that it was brought out in the hearings 
before the sub-committee of the Committee on Interstate Commerce, United 
States Senate, when the boiler inspection bill was being considered that dur- 
ing the period from July, 1904, to Jime, 1909, no fewer than 240 trainmen 
and 25 other railway employees were killed as the result of locomotive boiler 
explosions, and 3,364 trainmen were non-fatally injured; 272 other railway 
employees were non-fatally injured. In addition 20 persons other than 
employees were non-fatally injured during this five-year period. The statistics 
in detail are as follows: 
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locomotiyb boilbr explosions, compilbd by the interstate commerce commission 
During the Period July, 1904, to June, 1900, Inclusive 



TntM 


Trainken 


Other 
Employees 


Total 
Employees 


Other 
Persons 


Grand 

Total 


Killed 


In- 
jured 


EiUed 


In- 
jured 


THIled 


In- 
jured 


EiUed 


In- 
jured 


Killed 


In- 
jured 


July, 1904. to June, ig05.. 
Jubr, 1905, to June, 1906. . 
July, 1906, to June, 1907. . 
Ju&. 1907, to June, 1908. . 
July, 1908, to June, 1909. . 


38 
45 
70 
54 
33 


564 
610 
768 
767 
655 


10 

1 
7 
4 
3 


53 

"5 41 

#67 

i 56 

'* 55 


48 
46 
77 
58 
36 


617 
651 
835 
823 
710 




8 
1 
6 
3 
2 


48 
46 
. 77 
58 
36 


625 
652 
841 
826 
712 


Total 


240 


3,364 


25 

1 


272 


265 


3,636 




20 


265 


3.656 











A review of the available information discloses the fact that the United 
States is still in an unfavorable situation as compared with other countries 
like England and Germany in this important matter of steam boiler explosions. 
There is reason to hope, however, that a better day is dawning. The locomo- 
tive boiler inspection service of the Interstate Commerce Commission, the 
wonderfully efl&cient inspection service of the steam boiler insurance com- 
panies, the experience of England, Prussia and Grermany, in their thoroughly 
effective administration of boiler explosion acts, all point the way toward a 
remedy for the present intolerable conditions in the United States. 

It will probably be many years before all of the States adopt efficient meas- 
ures against boiler explosions, but in the meantime the negligent States will 
have little excuse for inaction, first, because the boiler explosion peril is real 
and large, and, second, because evidence of how it may be greatly reduced by 
supervision and inspection by qualified experts is abundant and positive. 

Before closing I may call your attention to the fact that the American 
Society of Mechanical Engineers appointed a special committee, September 15, 
1911, to "Formulate Standard Specifications for the Construction of Steam 
Boilers and Other Pressure Vessels and for Care of Same in Service." This 
Committee of Eight secured the assistance of eighteen other experts and made 
its first report in 1914. The Industrial Accident Commission of California 
has adopted that report as the basis for its Boiler Safety Orders, effective 
January 1, 1917. 

There is still urgent need for uniform and adequate rules and specifications 
for boiler construction, installation and use, but the problem is at last in 
process of solution in this country. 

One more important point and I am done. Steam boiler insurance com- 
panies owe their success to efficient inspection by thoroughly qualified experts. 
Boiler inspection by the State governments in this country has too frequently, 
I fear, been delegated to political rather than mechanical experts. This 
charge is more than a suspicion. Such a condition is intolerable and should 
be ruthlessly eradicated at once. 

The Stationary Engineers of Minnesota at their annual meeting this year 
in St. Paul, September 12, asserted that steam boilers in Minnesota are not 
inspected carefully enough to insure safety to life and property. That Asso- 
ciation is going to ask the Legislature to provide for the appointment of a 
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chief boiler inspector who shall be a college graduate of engineering and 
qualified to inspect boilers. It will also ask that the Governor appoint a 
board composed of faculty men and leading engineers who shall conduct 
examinations for district boiler inspectors. 

It was stated that "the pi-esent boiler inspector's oflScers are political 
appointments made by the Governor and the State Senators " and that " in 
many cases the boiler inspectors are not qualified for their work." 

GENERAL DISCUSSION 

CoMMissiONEB WiABD: Now we will open this meeting to a discussion of 
these two papers. Both of the gentlemen are ready to discuss the matter 
with you. 

Miss Habbiet Milleb: I would like to ask the very able gentlemen who 
have been discussing these subjects, if the speeding-up system could be elimi- 
nated if it would not to a very large degree prevent many accidents 

CoMMissiONEB WiABD: Do you want to ask that question of the first 
speaker or the last? 

Miss Milleb: The first one. 

CoMMissiONEB Jackson: My subject was on elevators, cranes and moving 
machinery. I admit that the fellow who runs an automobile fifty miles an 
hour causes more danger than if he is running five miles. I want to say 
this — and it is very important, you labor men and you capital men — to 
deal with your himaan beings, requires as much judgment, intelligence and 
good sense as it does to deal with that $60,000 boring mill we spoke about 
this morning. And if you run that boring mill beyond a certain stage of its 
capacity, some of its parts exceed the elastic limit, and when you have 
exceeded the elastic limit that boring mill will nev^r do what it would at the 
beginning. If you run that mill properly it may last a generation, if it doesn't 
go out of style. Now just so with the human being. For many years many 
fellows who would be called efficiency experts were dealing with that sort of 
thing, getting the greatest output out of a machine, and out of a shop, and 
they gave no attention to the endurance of the human being. I am happy to 
say that both the employers and the experts are waking up to the fact that 
a workman who gives a large output for a lifetime is better for that particu- 
lar establishment, for its industry and for the country, than the workman 
who can work only a few years because he is driven beyond the elastic limit. 

Db. a. D. Risteen, Travelers Insurance Company: I was very specially 
interested in Dr. Crum's paper, for a reason that will be immediately evident, 
namely, that I was the person who, for twenty-three years, kept those statis- 
tics of boiler explosions, so far as stationary boilers are concerned. I do not 
know how I had the courage to keep at this thing for so many years, for cer- 
tainly it was a very arduous job, but, so far as I know, I am the only person 
who ever did keep statistics of that kind. And they are very interesting to 
look back at now, and as I said, I was especially interested that Dr. Crum 
had looked into them so carefully. There are one or two things I would like 
to say in regard to them, because I believe I never have said it before. As 
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you look over the statistics you will see, as Dr. Crum has said, that the num- 
ber of persons killed and injured from explosions gradually falls off with the 
progress of time, so that in later years it is very much better than it was in 
the earlier years. Now I wish, as a representative of. a boiler inspection 
service, that I could claim that that was due wholly to inspection service. I 
have no doubt it was largely due to that, and in pointing out any other causes 
I am not to be understood as criticising any of Dr. Crum's conclusions, but as 
simply giving a little additional information. In the first place we have 
better material in steam boilers now than we used to have. The steel that is 
used at the present time can be had of a very good grade, whereas when steel 
was new in those days you were likely to develop the form of hidden cracks, 
known as the lap-joint crack, which has been responsible for a good many 
catastrophic explosions. Furthermore, the general design oi boilers has 
changed in that period. The butt joint has replaced in power boilers the lap 
joint. Another way in which the type of boilers has changed is by the increas- 
ing number of water tube boilers that are used. When I first started getting 
those statistics the horizontal tubular type was almost the universal type in 
this country. And now of course there are very many more water tube boilers, 
and I would not give you the impression that the water tube boiler is free 
from danger, but when you have an accident from a water tube boiler it is 
more likely to be a small accident. In other words, you are likely to have 
more accidents, but they will not be of the same average magnitude as of 
boilers of the older type. Another thing, as time went on in my keeping those 
records I got either more industrious or possibly more honest, or learned bet- 
ter how to do it, and in my later statistics I certainly did include smaller 
accidents than I knew how to find when I started out. So that would tend to 
reduce the seriousness of the explosions, so far as you could judge from the 
statistics. Lastly, I would like to say in corroboration of Dr. Crum, that the 
difference between the United States on the one hand and Great Britain and 
Germany on the other is even worse than you would judge from the statistics 
that have been published, because in this country, except possibly for certain 
localities, there is no obligation resting upon a man to report boiler explosions, 
whereas in Great Britain and in Germany every explosion has to be reported. 
Therefore the disparity cannot be explained by supposing that we are more 
industrious in gathering our statistics, because I know that in spite of my 
care, more or less explosions got past me, and I would learn of them after- 
wards when it was too late to include them. But over on the other side every- 
thing must be reported oflScially. Therefore their statistics must be more 
complete than ours, and yet the balance is most wofully against us in spite 
of that fact. 

Mb. Cbum: I should like to add a few concrete statistical illustrations to 
Commissioner Jackson's excellent paper — particularly in reference to elevator 
fatalities in this coimtry. 

Unfortunately we have no reliable data for the whole United States on per- 
sons killed in falls down elevator shafts and by elevator crushings. We do, 
however, have some extremely interesting and suggestive data of this kind for 
certain localities and sections of the United States. In New York city during 
the ten years ending with 1909 there were 671 elevator fatalities reported to 
the local Department of Health — or an annual average of 67. More than 
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one-half of these, or 382, resulted from crushings and 289 were due to falls 
down elevator shafts. For the period 1910 to 1915 it is not possible to get a 
complete report of the elevator fatalities in New York City, but during those 
six years, there were no fewer than 253 fatalities by elevator crushings alone 
in that city, as reported to the local Department of Health. 

In Chicago, during the seventeen years, 1890 to 1906, there were 291 ele- 
vator fatalities reported to the local Department of Health, and in St. Louis 
during the ten-year period, 1905 to 1914, there were 83 such deaths. In San 
Francisco, during the five years, 1908 to 1912, there were 47 elevator fatalities 
reported in the local health reports. 

In the State of Massachusetts, during the period 1887 to 1913, there were 
309 elevator fatalities, details of which in the form of brief accounts are avail- 
able in the annual reports of the District Police of the Commonwealth. 
These elevator fatalities in Massachusetts are limited to such as occurred in 
factories and other buildings directly imder the supervision of the District 
Police. 

From more or less fragmentary data as a basis, it would appear that 1,300 
elevator fatalities per year is a reasonable estimate of the loss of life by this 
cause at the present time in this country. 

In England and Wales, during tiie ten years 1905 to 1914, there were 359 
elevator fatalities reported by the Registrar General, 336 being males and 23 
females. About one-eighth of these fatalities in England and Wales were to 
persons under the age of fifteen years. Specifically, 3 were of ages imder 6 
years, 2 were of ages 6 to 9 years, and 41 were of ages 10 to 14 years. Just as 
the reporting of these accidents is more universal and detailed in England and 
Wales so also is the supervision of elevators or " lifts " apparently more 
thorough and efficient in England and Wales than is generally the case in this 
country. In all England and Wales there apparently are fewer elevator fatali- 
ties per year than in the single city of New York. To illustrate, in the year 
1914 there were 32 elevator fatalities reported for England and Wales by the 
Registrar General, while in New York City there were 45 fatal elevator crush- 
ings reported by the Department of Health. It is a fairly safe assumption 
that there were nearly as many more (45) persons killed in New York City, 
that year by falls down elevator shafts. 

In conclusion I may say that the available data, fragmentary as they are, 
seem conclusively to prove that the universally safe elevator and safe elevator 
shaft in this country are still ideals rather than realities and that much yet 
remains to be done before the elevator accident problem is completely solved. 
At the present time elevator accidents and boiler explosions are among the 
most important of the many macliinery hazards in the United States. 

CoMMissiONEB Jackson: I would like to add to those statistics this evi- 
dence. That probably three-fourths, as I gathered the figures, are due to 
either the door being left open on the shaft, or the door being opened and the 
man trying to jump on and getting crushed, which results from not having a 
mechanical interlock. 

Mr. Burke, Chief Factory Inspector, Ontario: I am much interested in 
the papers read here this morning. We have too many elevator accidents. 
We have them over our way and you have them here. And while Mr. Jack- 
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son spoke on this interlocking device to keep the gate closed while the car 
is away from that floor^ I would like some additional information as to how 
it might be worked on other than an elevator operated by electricity, such 
as a hydraulic elevator. That is the difficulty we find over our way, to 
find something that will close that gate when the car leaves the floor. There 
is another feature too, that adds to elevator accidents, and that is that 
our law of course requires the same as your law, that the top of the car 
must be covered. Now that cover over the top of the car creates a hazard, 
as was shown by Mr. Jackson in the accident where the repairman was caught 
between the first floor and the top of the car. There is a probability that that 
type of construction over the cross of the elevator car would crush a person as 
they entered a car or left it, providing the car started down before they were 
entirely through the door. Now the opening of the gates and likewise the top 
guard over the car are two factors in regard to increasing the general accidents 
that happen in our Province. I believe if we could solve that, our elevator 
accidents would be greatly reduced. There are a great many attempts made 
at such things by regulations, etc., but it seems to me that we want something 
practical, something that will work. Elevator experts of various kinds, manu- 
facturers and elevator operators have got together, but we have not been able 
to solve that difficulty in a practical way. It is true you can go to work and 
provide mechanical devices, but the trouble with the inventions of men are 
usually this, that they fail at times and of course then the accident happens. 
I do not know how we are going to overcome the dangers from elevators in 
this coimtry, which, as you gentlemen all know, are increasing very rapidly. 
I imderstand the reason for there not being so many elevator accidents in 
England and Wales is that they have not got so many high buildings devoted 
to industry as we have in this coimtry or Canada, and consequently the num- 
ber of their elevators is a great deal less. 

Mr. Eabl B. Mobgan, Safety Engineer, Norton Company: I can give Mr. 
Burke information on that subject of hydraulic elevators. There is a positive 
BXiting device, which I have tried and which is very good indeed. It is made 
by the Safety Engineering Company, of Providence, Ehode Island. It acts 
in a very positive way. It is a little expensive, but it is fool proof. 

Mb. Elbebtt, New York Compensation Inspection Bating Board: I think 
in all fairness there should be some place on your program for the sub- 
ject of the speeding-up system, from an intelligent standpoint. Not really 
as a representative of our Bureau, but rather as a practical mechanical 
foreman and a man-handler, I want to say that I think it is rather misimder- 
stood by the people here. When the high speed steel came into use it was 
necessary to teach workmen that their machines could be run at a high rate of 
speed at their work on the lathe. I know I had to be shown and so did my 
fellow-workmen. Later, as a man-handler, particularly in the electrical 
lines, it was necessary to teach them that they might make too many 
motions. Just as an illustration to show that there is something in this 
system, and I want to say that I have never heard of any one being 
injured because he was shown he could do his work by less motion, I had 
a good-sized boy in our shop who objected to the stop-watch and the 
motion system. I said you have no right, to object to that because you 



76 New Yoek State Industbiai. Commission 

make less motions to do the same kind of work tlian any man I ever 
saw. He was one of those natural workers. He made only one-third of 
the motions that the other fellows made to do the same amount of work. 
I have seen men in my work as factory inspector^ working at lightning 
speed and right alongside of them other fellows putting forth apparently 
no effort and doing more work. That is the idea. It is not a speeding 
up of the human machine. You cannot liken it to the speeding up of a 
machine. It is simply doing the same amount of work with less effort. That 
is all there is to it, a scientific study of how to work. We should study of 
course how to eat and how to sleep, and we surely should study how to work. 
Let us look at this sensibly. I have worked all my life. I began work at 15 
years of age. I am in this safety movement on account of a very important 
reason. I had a father killed on the railroad, an uncle pulled through the 
rolls of a machine, and a friend wrapped aroimd a shaft. But speaking fairly 
from the point of a workman who knows his job, I say there is some sense in 
this motion study and the speeding-up movement. 

CoMMissiONEB Jackson: As a matter of fact, learning how to do your 
work with an economy of expenditure of energy is not speeding up. Nobody 
said so. I do not say so. Nobody else said so. Mr. Emerson, the dean of your 
Safety Experts, agrees with just what I said, namely, that you must not drive 
the himian machine beyond its elastic limit. Of course teach it to get the 
greatest results with a given amount of energy, but don't drive it beyond the 
elastic limit, or you do increase accidents and you do cause an injury to both 
the employee and the employer. That is worse than driving your $60,000 
boring mill beyond the elastic limit. 

Mb. Elbebty: I do not imderstand you. Let us go back to first principles. 
I would like to see the man or the foreman that can drive men beyond a cer- 
tain speed limit. I have never had men working under me that I could drive 
beyond a certain limit. I have never seen the foreman that could drive me 
beyond a certain limit. But I want to tell you what does drive them. You 
take a piece work factory, and I do not care what line you take it in, you will 
find two or three fellows there out of 18 or 20, that is about the ratio, one 
out of 10, who will be willing to work themselves to death to prove that the 
price set is too high. It is the man that kills himself. There was one man in 
our own gang that used to kill every price that we got on the job. You will 
find one in every ten in piece work factories. They call them " Hog." Now 
those fellows would kill themselves, I don't care what price you set. I have 
seen fellows working at sewing machines over on the East side in New York, 
that were simply working themselves to death, and you go in there and you 
say, why, that poor fellow, he has to run two sewing machines sewing buttons 
on, but when you get down to look at the poor fellow's daily wages you are 
surprised. There are some men pressing trousers, it is awful the way fellows 
have to push a flatiron, but they made more money than I used to make turn- 
ing out high priced stuff on a lathe. I have seen girls on the West side in 
New York city, making fine dresses. I saw their payroll. The lowest paid 
girl in the shop went to work at half past eight and quit at half past five, 
$25 a week. I have seen their pay rolls at $36 a week. Nobody is driving 
them to death. It is a pleasant death for them. 



First Industrial Safety Congress 77 

Mb. Haxjstein, American Lithographic Company: Regarding the con- 
dition of employment to-day, we find it quite hard to get employees to 
stay. We cannot get all the required help we want and we find we have 
spent quite a lot of money trying to get help. And in piece work, a good 
many employees remove the guards on machinery. I believe there was some- 
thing going to be taken up in the law, providing a penalty from employees 
who remove those safeguards. I think that is up to the officials to act on 
that, for it is a condition we find very serious at the present time. We 
cannot afford to discipline employees at the present time, for if we do 
they will simply leave us and go somewhere else. On the wire stitching 
machines we find that girls remove the guard over the saddles in order to 
turn out a greater amount of work, and if we discipline them they will 
go, and the next batch will do the same thing. I think it is essential for 
the State to see that the employees are punished. The employers cannot 
cope with it. 

CoMiassiONEB Lynch: What would you have the officials do? 

Mr. Haustein : If you have got to discharge any employee that does it you 
cannot get help at the present time. 

COMMissiONEB Ltnch: It all comes back to the question of the employers 
wanting the State or the department to do that which they are unwilling to do 
themselves. The question of the application of discipline to an employee who 
declines or refuses to use a guard, why, if the State department was to prop- 
erly supervise that one activity alone it would require more than a thousand 
inspectors, and an inspector in each shop continually, because just as soon 
as the discipline is applied and the inspector leaves the shop, the man refuses 
to use the guard just the same as he did before, especially if he knows that 
the employer will stand for that kind of practice, and unless we can secure the 
co-operation of the employers, why the real enforcement of the law will depend 
on the number of inspectors that we have. And let me say this in connection 
with the references to the practices in Germany and England, where they have 
had these rigorous laws for many more years than we have had them 
in this State or this country, that there is an understanding that the laws 
are made to be lived up to. Now we haven't got to that here yet. The 
general proposition here is that if you are not caught the laws are mad« 
not to be lived up to, and if you are caught they are made to get out of 
it the best way you can. And we have that difficulty. We bring these men 
who decline or refuse to live up to the laws into court, and the judge gives 
them 30 or 60 days to see that they do it, and then we bring them in again 
at the end of 60 days, and they get 60 days more. It runs all through just 
like that. All through these courts. It is almost impossible to secure the 
cooperation of the courts in the enforcement of these laws, and it is luifor- 
tunate that 'we could not have the magistrates of the State here, the magis- 
trates who are charged with the duty of court enforcement here to-day and 
to-morrow and the next day in order to be educated also. In connection with 
this matter of the enforcement of the law, it all comes back to the question, 
it is the same old proposition, that the State must do a thing that the 
employer himself is unwilling to do. So far as the employee is concerned, 
the discharge of one man for failure to use the guards, the failure to wear 
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goggles, would have a more salutary effect in the factory than any other one 
thing that could be done. But we are met with the statement here, and it 
is not unusual, that it is better to incur the risk of paying thousands of 
dollars in compensation rather than discharge a more or less competent 
employee who insists on setting a bad example to all the other employes in 
the shop. 

Mb. Kohleb, Millwrights Union, No. 740, Brooklyn: As representing 740 
millwrights, I would like to make a few remarks answering Mr. Lynch. I 
might say that the organization which I represent is composed of about 180 
men. We have been in existence over 38 years. We have a very high standard 
of examination, and we have on our minutes reports of accidents. Of course 
we always follow these things up, and we have come to the conclusion, and 
have come to a sort of an understanding, that if the mechanic) the millwright 
who is employed in setting up this machinery, if he were licensed by the 
State, we would have an inspector in every factory, without any expense to 
the State, a man, a competent man, because we have found in all these years 
that most of the accidents are caused through the improper installation of 
the machinery by inexperienced help. Now I will illustrate the point of 
licensing the man who sets up the machinery and giving him the power that 
an inspector has. We will take a line shaft. We all know the law says that 
there shall be no projecting set screws on a collar. I dare say in 80 per cent 
of the factories you will find these projecting set screws in collars, and that 
is where the man is caught, where his clothing is caught. They say he should 
not wear loose clothing aroimd a factory. It would take a man with an 
Annette Kellerman suit on to be safe. In a factory building in Brooklyn 
there was a big coimtershaft there traveling at about 3800 revolutions a 
minute, and there were two drive pulleys. They were working within about 
four inches of one another. There was a six-inch belt on one of them, and it 
slipped off and went in between the pulleys. The result was that about four 
tons of machinery were pulled off the ceiling, and it just happened to be at 
night time. If it had been in the day time about 50 men would have been 
killed. If a proper mechanic had installed this machinery, he would not have 
put these belts so that they would be caught in case they slipped off. I want 
to say that Local No. 740 of Millwrights are certainly looking for this safety 
first business. We always have been. And I am going to say that the con- 
clusion we have come to is that if we were to license the millwright and have 
him undergo an examination by the State, we would have an inspector in 
every factory without expense to the State. 

Mb. Thompson, Eastman Kodak Company : I would like to know if, instead 
of discharging a man for some dangerous practice, he cannot frequently be 
turned into a safety-first enthusiast. I would like to mention one instance. 
We had one boy visiting another who was working on a punch machine, and 
this boy idly pulled the lever and down came the punch, narrowly missing 
the other boy's hand. Instead of discharging that boy, we had him brought 
down to the oflfioe and I interviewed him and then said I would state his case 
to the Greneral Superintendent, and for him to go back to his work. He stayed 
there for about three hours worrying about his job, and finally he was brought 
down to the General Superintendent, and the importance of care to avoid 
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accidents was explained to him, and how necessary it was to correct all danger- 
ous conditions, and he was told that for the next three months he should 
report all dangerous practices and dangerous conditions that he saw in the 
shop. And he has done so. The first three months are past and he still con- 
tinues in reporting the dangerous conditions. Instead of discharging that 
boy, we have turned him into a safety enthusiast. 

CoMMissiONEB Lynch: That is a very fine proposition so far as the boys 
are concerned. We have little difficulty with the boys, or with the young 
men who go into the factories, but the difficulty of using the guards comes 
with the employees who have been working at their particular trade or calling 
for 20 years and have never been injured, and therefore they cannot see the 
importance of using the guard. He will say that the guard is in his way. 
He cannot work with it. It is easy to teach the boy or the young man, but 
it is the man who has been there 20 or 40 years, and has still got two hands *and 
is going to have two hands until one of them is cut off. Another thing I want 
to refer to. That was the reference made by Mr. Jackson to the place that 
he discovered in this city that had an interior fire tower, with flimsy doors. 
He did not say it was a factory, but I assume it was a factory. Under our 
laws it would depend entirely on the height of the factory, the number of 
people employed, and as to whether there was a sprinkler risk, and as' to 
whether the other exits were in accordance with the law, whether we could 
issue any orders against that particular exit or not. There are a number 
of questions that might govern it. Under the law, if there are the required 
number of exits that are properly protected, then the other exits are not 
under our jurisdiction, so that that might apply to that particular case. 
But when we take into consideration that the law has been in effect only 
about three years, and there are thousands of factory buildings and thousands 
of separate factories in the buildings, I think we have got quite a long distance 
in those few years. 

Commissioner Jackson: I possibly was a little misunderstood, in regard 
to the fire tower. I can take Commissioner Lynch down to Pennsylvania on 
a two or three days' visit and I am very much afraid that he will be able to see 
dangerous conditions to a greater number than I can see in his State. I want 
to highly compliment the New York Commission on the good work they have 
done. I did not intend anything in my remarks as a criticism. With the 
women's law to enforce, the child labor law to enforce, the guarding of 
machinery to attend to, the fire hazards to attend to, and the thousand and 
one other things to attend to, an inspection force of one or two hundred that 
has done the amount of work that your's has done in New York, is a force to 
be proud of. And furthermore, when that force is hampered by laws that do 
not cover the subject as it should be covered, as Commissioner Lynch just 
referred to — and that is true in every State in this country, we are just learn- 
ing to malce the right laws and the right regulations — you will appreciate 
that the task is enormous. So that when I said, Commissioner Lynch, that 
I appreciated your work here in New York, and congratulated the people of 
New York on your work, I meant it, and I did not mean to cast any aspersions 
on New York or Syracuse or this Commission, which I admire. 
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Mr. Elberty: Mr. Chairman, I am a Pennsylvanian. I have lived there 
for three generations. For the last six years I have been in New York, 
principally in New York City, but throughout the State. I was Chief Factory 
Inspector for the New York Rating Board for a little over a year, and now 
I am with the National Bureau and have factory inspectors all over the United 
States, and I know quite a number of the insurance companies' inspectors, 
and I want to say that it is the imiversal opinion of the men who have seen 
our State and also New York State, that the factory conditions in New York 
State are the best in the nation, beyond a doubt. 

Mb. Gbbnon, First Deputy, New York Industrial Commission : There have 
been a few good thoughts brought out here, and I have thought that for the 
benefit of those that are here, and who would take it back to their respective 
plants, we ought to give you a few illustrations of what we have to meet. 
Take the question of speeding up. We are far behind in this country in 
knowing how to work and knowing the art of working. That comes from the 
fact that we try to teach people our own way of operation with A teacher who 
doesn't know the operation himself. Consequently we find th^t kind of man 
that Mr. Elberty speaks of, who performs 30 more operations than another 
man would to do the same work. Let me give you an illustration of two men, 
or two hundred men. In a prominent plant in this country 200 men are per- 
forming the same kind of work. One of the 200 men can make 90 of the 
operations in a day. The best that the rest of the two hundred men can make 
is sixty. One man is abnormal. If you set the task or the pay at the basis of 
the man who can perform the 90 operations, you will probably kill the other 
199. Now everybody should be taught to work and perform the greatest 
amount of work with the least eflfort. There is another phase of it, and that 
is the phase I had in mind in my paper when I compared the human being 
with a machine. The task is too great, you are sure to kill the human being. 
Now let me give you a little illustration of this. A complaint was made that 
a certain machine was killing the women that were working on it. It was an 
automatic weighing and packing machine. A girl picked up a 3^ pound 
package with a full bend of her back. The machine ran all day, and it packed 
eighteen of these packages a minute. Is there any man here that can do that 
work? When we got the complaint we went to the firm. I doubt if we had 
any jurisdiction at that time, and I doubt whether we would have now, but we 
went to the Superintendent, and he said : " Why, that is a successful machine. 
It is easy work." And we asked him to do the work. He did for the space 
of about three minutes, and then said: "We will put two girls on the 
machine." We showed him how to do it with one girl, and no task, practically, 
at all. The girl could sit down and it was really very easy work. So that 
that is the thing we ought to study. It doesn't make any difference what they 
are doing, whether they are working on a machine or working without a 
machine, if the task is greater than the ability of the human being, some'- 
thing is going to break. So that is the problem, as we see it. Now we take 
the question of guards. As the inspector goes into the plant he sees the 
machine unguarded and he says, this machine should be guarded. I presume 
that this happens twenty times a day. Maybe more. The employer says: 
"Why, what is the sense of guarding that? I never had an accident. That 
machine has been here thirty or twenty years." And it is true. ProbablY 
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he has had good careful workers. He may have had men who knew how to 
work, and he has had no accident. But the record of that machine in other 
places shows that it is a very dangerous machine. It shows that numbers 
of people have been severely injured. You cannot make him believe that it 
needs to be guarded. And when he comes to provide a guard he loses all reason. 
Within the last two months we had a complaint from one of the largest 
machine shops in the State of New York. The complaint stated that, since the 
guards had been installed, there had been more accidents than before. I 
thought that was rather interesting and I picked out one of the most capable 
inspectors we had, a practical mechanic and I sent him up there, and T said: 
" You get hold of the man that wrote this letter and let him prove to you that 
that is so and you come back here with a full report." What did we find? 
The employer had used up more iron to make guards than would be required 
to guard three plants of the same size. He lost Ms reason. He obstructed 
the light, and making the guards of perforated metal he had not turned or 
reinforced the edges, and as the workman had to put his faend in under the 
edge of the guard, in some instances, he was bound to get cut on the edge of 
the metal. And that is what the employer meant, or referred to, when he 
said they had had more injuries since the guards were put up than they had 
before. I know another instance in this State where there were 500 machines 
to be guarded. The man found fault because guards were required for so 
many, and he started to experiment, and before he went very far he sent for 
me. He wanted to know what I thought about it. I told him I thought very 
little of his guards because he had robbed the operator of his light. And it 
is natural that if you make a guard that is not practical, the operator will 
refuse to use it. He will object to the use of it, and that is particularly true 
with all of the men who are doing piece work. There are far too many guards 
provided in this State and in others that are practically useless. 

Mr. : I would like to ask Mr. Haustein what assistance he 

would like from the Factory Inspection Department to maintain the guards? 

Mr. Haustein: If there was something in the law that would govern, 
that we could point to, we would have something to establish a strict ruling 
on. The way we are fixed now the employees are very independent, and they 
will take off the guard, saying they are being hampered, and they cannot 
make as much money as they did before. And we find that the new hands 
come in and do the same thing. ' We tried to comply with the Rating Board's 
request, but it takes away some of the speed of the operators, and that is what 
they object to. The company I represent would be willing to do anything 
to co-operate with the department to do away with the trouble. I believe that 
if some penalty were established, and if we could show the employees that we 
could report them, and see that the penalty was enforced if they did not 
cease activity along that line, it would accomplish the desired results. 

Mr. Ward : The company in which I work has plants in several states, 
including Canada, and I want to tell you that I have come to this conclusion, 
we don't need legislation as to guards ; we need education. Now you can 
legislate and legislate. The books are so full of statutes that you don't know 
which way to turn. If you will get your foreman, gentlemen, when a new 
man comes on the job, to instruct that man how to use the guard and tell him 
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what will happen if he doesn't use it — and you sometimes have to resort to 
drastic measures — I tell you, human nature the world around, will respond. 
I say to you that the foreman should not wait until the inspector comes. It 
is the foreman's duty to be there and see that the guard is used. Get your 
foremen together. Keep after them. You won't need to get after the State 
Commissioner. It is up to you. Go and spend thousands of dollars and then 
sit back and say: "My plant is guarded, no accidents," and see what will 
happen to you. You have got to sell safety to your men. It is a salesmanship 
proposition pure and simple. You have got to keep after them and after them. 
It is all in that word Education. 

Mr. Bubke: I would like to add to his explanation that we have such a 
law in our Province, but it is very hard to administer for this reason, that the 
factory inspector cannot, as Mr. Lynch said, be there all the time, and some of 
the employees will take these guards off. Of course there is a variety of 
guards. If you have a suitable guard, why we are quite prepared to enforce 
our act regarding the maintaining of that guard, but here is what we find. 
We find that the employer in many cases is not in sympathy with the matter, 
and as a consequence we are not able to secure his support, or any of the 
executive officers, and it is impossible to ascertain who removed the guard. 
Unless we can find out who removed the guard, it is hard to take it to the 
court and prosecute it. In one case, we took the employer and employee to 
court. The case is adjourned and comes up on Friday. I expect to get back 
home for that case. But we are hoping to impress upon the employers the 
necessity for co-operating with the officials in the administration of these laws, 
and likewise impress upon their employees the necessity of maintaining those 
guards. We believe that in the case we are handling at the present time it is a 
very suitable guard, but we are trying this new method. If the officers had the 
spirit of safety first themselves, they would impart that spirit to their 
employees. They might also impart the information to the officials and they 
would take care of it. I suppose one or two instances along that line would 
be very effective. 

j^ . jjq jja^ made the sta;tement that some of his employees 

have difficulty in maintaining their piece work because of these guards. It is 
evident that if a guard hampers production, and makes it difficult or impos- 
sible for a piece worker to make the same money, the piece rate needs revision. 

Mr. Haustein : That investigation has been made, but we are trying to do 
two things. We are trying to comply with the law in guarding the machinery 
right, and we know the girls don't make as much money. Some of them are 
more speedy workers than others. But you cannot guard the machines and 
keep the speed up at the same time, and we figured the guarding of the 
machines is more important than the extra amount that they could make on 
the faster operation of piece work. 

Mr. Eaton : Isn't one of the necessities — perhaps I am speaking without 
knowledge because I came in late — a recognition on the part of the inspector 
who orders a guard, that it be one which shall not hamper the worker and 
yet one which will protect the worker? IsnU there need also for a follow-up 
work to see that that particular kind of guard has been installed? I would 
like to know if the business of standardization would be possible to that extent. 
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Commissioner Wiard: I think this paxticular case was where the guard 
was apparently not satisfactory. 

1Mb. Thompson: The guard was absolutely satisfactory but it created an 
extra motion. If you use the guard you have got to decrease the speed. 

Me. Miles: I would like to know what steps have been taken to stand- 
ardize the guarding of machinery. Since these laws went into effect, where 
we did not have guards to suit the inspectors we changed them according to 
the requirements of the first inspector, and later another inspector came in 
from the State and condemned certain guards that the first inspector had 
ordered, and we changed them again. Later an inspector from the insuranee 
company came in and said that some of the guards we had were wrong, and 
didn't even comply with the laws of the State, and wanted them changed 
again. You will admit that that is confusing and expensive. I am wondering 
if there has been, a standardization developed that would be satisfactory and 
would do away with this confusion. 

Commissioner Wiard : Let me say that at the present time in the prepara- 
tion of the Dangerous Machinery Code we have a representative from every 
organization, and in that code we will have those matters taken care of, and 
in the future when a guard is ordered it will be a guard that is satisfactory 
not only to the commission but to every other interested party. 

Mb. Eegula, American Museum of Safety: I might say that the program 
for Wednesday evening includes a paper by Mr. Cannon, of the Workman's 
Compensation Bureau, on the standardization of safety appliances, in which 
I believe he will take up in detail the question that the gentleman is speaking 
about. 

Mr. RocK: There is one thing here that to me has not been clearly 
emphasized, although one gentleman touched upon it and that is in this 
matter of safeguards. I see we are more or less on the firing line. A great 
many of our plants have a lot of obsolete machinery, which we are. not quite 
ready to scrap, and the question of proper guards, standardized guards on 
that particular machine is a very difiicult thing to dope out. I believe that 
the thing to do is to secure the sympathy and the help of the operator of the 
machine. If you go to him in the right spirit and ask his advice as to how to 
guard this particular machine, not try to argue with him, nine times out of 
ten he will meet you in a similar spirit, and he will dope out something, some 
kind of a guard, that will do the trick, and do it absolutely, and that guard 
he won't want to take off because he had a hand in building it. And that 
idea will spread all the way through the plant. You will get more co-operation 
and you will get better guards than if an inspector comes in and orders some 
type of guard, or in the form of compulsion goes ahead and puts on whatever 
he thinks will get past the inspector. 

Mr. Branstrater : I think the gentleman who has just spoken has touched 
a very important point. I don't believe there is any man who knows the 
dangerous parts of a machine as well as the man who is operating it. He is 
there all the time and he knows all the peculiarities of that machine. I 
believe that the man who is interested in his machine, in his work, and in his 
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life and limb can do as well putting on an efficient g^ard as any other man 
who has anything to do with it. 

Mb. Elbebtt: I don't agree that the man knows most about his machine. 
There are no truer words than familiarity breeds contempt. I want to say that 
had my father known as much about railroad safety as the men on the New 
York Central lines know to-day, he would have been alive. Had he been 
properly instructed what were the dangerous parts of an engine, where not to 
ride while the engine was in motion, he would not have been killed. Now, 
surely, I think well of my father, and when I say that I say that of all 
working men. I know the working men of this country. They are my fellows. 
That is where I live. There is no greater workshop in the world than Pitts- 
burg. All of my relatives and friends have been in those shops, and I want 
to say they don't know the dangerous parts of the machinery. You educate 
a man as to the dangers of an occupation and he won't work in that occupa- 
tion. You educate a child as to the dangers of the railroad and he won't work 
on the railroad. You educate the boys in the home as to the dangers of the 
punch press and they won't work on the punch press. I would not work on a 
punch press for $26 a day. The men don't know the dangers of the machines. 
We must teach them. And by all means we have got to teach and educate 
the chifiren in our own homes. How many of you go home and tell your 
children what to do about the railroad crossing. Why, I have three children 
and they have to cross a railroad crossing at grade four times a day in going 
to school. Do they know all about that, railroad crossing? I went home a 
little early the other day and saw my little one, eight years old, standing 
right in the middle of the track asking about some little study with a girl 
friend. Familiarity breeds contempt. 

Mb. Gebnoit: The next best answer to it is the circular saw. Probably 
there is no tool so generally guarded with obsolete guards as the circular 
saw. See what happens. The operator who is thoroughly familiar with it 
will never use the guard. The circular saw makes the most complete answer 
to that argument. The operator will not adjust the guard. The man who 
puts his lingers on the teeth of the saw is bound to get hurt. If you leave 
it to the operator to guard there will never be anything done. I can agree 
with the people who provide the guards and the operator who rejects them. 
It is like the old tradition of the fellow that had the jackass and his load 
hanging on one side and somebody said, equalize the load, it would be better 
for the jackass. And he went along awhile after having equalized the load, 
and he came to the conclusion that that was not the way father did, or grand- 
father did, and he put it back. We have got to educate the workers. But 
the circular saw is the most complete answer to the question of whether you 
can leave it to the operator. 

Mb. : I think one gentleman wandered entirely away from the 

point. I don't believe the child crossing a railroad track can be compared 
with an efficient employee. And as to the circular saw, I think the gentleman 
took the extreme. I don't believe there is a safety man in this audience but 
who will admit that the circular saw is one of the most difficult problems in 
the safety field. One of the most difficult machines to keep guarded. It is 
going to the extreme. I am talking about, for instance, Mr. Jackson's boring 
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mill. Did the man who operated a lathe for many years^ I would like to ask, 
did he get hurt? Bid he haye any injuries due to working on that lathe? 

Mb. Elbebty : Just simply because he was lucky. I held the record in our 
shop for speedy work, and I don't know why I was never hurt, unless there 
was, some kind providence looking after me. Three times I missed death by 
less than a foot from stuff falling from a crane. 

Mb. : I would like to tell one instance that bears on the ques- 
tion of whether the workmen appreciate the dangers or not. We had a case 
where one of our inspectors had made recommendations in certain shops. It 
was not a very large shop. All those recommendations were accepted with 
the exception of one which related to the guarding of a shaper. We had a 
letter from the young man who was in partnership with his father in running 
that shop, stating that he thought that that was unreasonable, because he 
said, " Father and I are the only persons who ever use that shaper, and we are 
both careful men and understand the dangers and know what we are doing." 
That of course was not sufficient for us and we opened the usual diplomatic 
negotiations to get what we had asked for in the way of proper protection. 
While those negotiations were pending we received a letter, which I have, 
from the son, which contained this passage, " Father has just lost his 
thumb on the shaper, and we are going to guard it." 

CoMMissiONEB Lynch : Don't let us forget the smallest per cent of accidents 
occurring in the factory are traceable to machinery. There are other eauses 
of accidents for which machinery is not responsible. I have in mind a case 
where the men were accustomed to rush for the time clock, in order to punch 
the time clock and get out, and one man collided with another man in making 
this noonday rush, and the man died, attempting to punch the time clock. 

CoMMissiONEB WiABD: If there is no further discussion we will adjourn 
until this afternoon. 



TUESDAY AFTERNOON. DECEMBER 12 



Presiding Officer: W. H. H. Rogers, New York Industrial Commission 

Commissioner Eogers: Mr. Price has had twelve years with the Inter- 
national Harvester Company in the safety work in charge of their safety 
work and welfare activities; five years with the Industrial Commission of 
Wisconsin, and is now Field Secretary for the National Safety Council. I 
take great pleasure in introducing Mr. Price. 

SAFETY AND EFFICIENCY 
By C. W. Price, Field Secretary, National Safety Council 

Mr. Price: I am to speak thirty minutes, and, as I understand it, I am 
to spend that time placing before you, gentlemen, not the humanitarian 
side of the safety movement, but the safety movement from the standpoint 
of efficiency, from the standpoint of dollars and cents; and, in presenting this 
— what may soimd like the cold side of the safety movement — I don't want 
to be understood as minimizing the humanitarian side of the movement. 
But, we have been talking about the humane aspects of this question for a 
hundred years. It may, possibly be somewhat new and interesting to all of 
us to consider what this movement has come to mean from the standpoint 
of efficiency, from the standpoint of profits. 

I remember while I was with the Industrial Commission of Wisconsin, 
one day I went to the Simmons Manufacturing Company, the largest brass 
bed manufacturing plant in the world. Mr. Simmons, the president, is a 
young man about fifty, a live, successful, American business man. I had 
never met Mr. Simmons before, and as we sat there, talking, he turned to me 
and he said this very significant thing: " Mr. Price, I believe the time is fast 
approaching when it will no longer be possible to work any of the great 
revolutionary economies in industry that were brought about with the 
invention of the steam engine, by the discovery of the application of elec- 
tricity, and by the discovery of the process of making steel; I believe the next 
great field in economy in industry is the conservation of the hmnan equipm^it 
in our plants." Mr. Simmons has testified to the faith that is within him by 
making his plant one of the model plants of Wisconsin. For instance, they 
had a large foundry in which were employed some 550 men, pouring these 
little castings that join the rods on cheap bedsteads; the roof was very low, 
gas conditions were very serious; I know many times during the summer 
they would have half a dozen men prostrated from gas. They spent $43,000, 
raised the roof of that foundry to some forty-five feet in height, made it a 
model from the standpoint of light and ventilation, one of the finest 
foundries I ever saw; they reduced the number of men from 550 to 450, and 
they so increased the efficiency of that foundry that they saved the $43,000 
the first year. I think that is one of the finest examples of the efficiency of 
good sanitation that I have ever seen. 

Now, in my work as Field Secretary I am meeting general managers every 
day; I suppose I met five hundred general managers in the plants of Wis- 
consin and spent from a half hour to two hours in their offices; and I want to 

[86] 
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say to you, gentlemen, that managers everywhere — and most of them are 
young men of fifty years of age or younger — are waking up to an appreciation 
of the value of the human equipment in their plants; I hear it every day, 
it is coming to be a commonplace. Manufacturers are waking up to a realiza- 
tion of the fact that any manufacturer who deliberately pursues a course that 
disregards the rights of his employees to live their lives, to preserve their 
limbs and health, to be contented and happy, whether he knows it or not, is 
pursuing a course that at last leads to loss and inefficiency. 

I want to give you the figures that prove that statement and most of them 
are very recent figures. First, I want to give one figure that came to my 
attention from the Bureau of Statistics at Washington, which is very sig- 
nificant. This report went on to say that in the United States right now 
there are thirty-eight million wage earners; and out of that thirty-eight 
million wage earners every twelve months — every 365 days — there are 
twenty-five thousand wage earners killed by industrial accidents; that is 
eighty -three wage earners killed every day; eighty-three killed yesterday, 
eighty-three will be killed to-day. I tried to picture the thing to myself, Mr. 
Chairman, the other day and make that twenty-five thousand real to myself. I 
said, "Let's bury that twenty-five thousand, as they bury those poor soldier 
boys over in Europe, shoulder to shoulder, allowing about two feet per man, 
and see what it will come to. I took out my pencil and it figured nine miles 
and a half — a trench nine miles and a half long, and in the bottom of that 
trench a solid sidewalk of human bodies every year in the United States as the 
result of industrial accidents. And this same report went on to say — an 
entirely new figure to me — that there are seven himdred thousand wage 
earners that are so seriously injured that they lose over four weeks of time; 
2,333 each working day. 

But I want to give the bright side of the picture, to show what has been 
done in reducing accidents, and the economic gain which has come out of the 
work along safety lines. The first company I want to give you is this; I was 
at Eochester the other day, and for a long time I have been aware that the 
Eastman Kodalc Company has been doing exceptionally fine work, but they 
refused to give me any figures as to what reductions they had made in acci- 
dents or what savings in money they had made. I met Mr. Kobertson, who is 
to speak here to-morrow, I believe. He took out a sheet of paper from his 
desk, which was divided up into five sections, showing details of the accidents 
for five years; that report revealed the fact that during five years the East- 
man Kodak Company has reduced its accidents eighty per cent, as compared 
with its record prior to that time. 

Here is another interesting figure that came to my desk three months ago. 
The Chairman has told you I was connected with the International Harvester 
Company; and it was my lot to be engaged with that company during the 
early days of safety work; and I was also employed as a department head 
in the old McCormick factory, and I know something of the old conditions. 
The Harvester Company was the second company, I think, in the middle 
west to take up safety work in a thorough-going manner. Here are the 
figures they gave me covering the last five years' experience; they have 
reduced deaths in their twenty- three plants sixty per cent; — and, keep in 
mind that those twenty-three plants include coal mines, iron mines, railroads, 
logging camps, all kinds of machine shops and wood-working shops. Included 
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in the International Harvester Company^ you have practically every kind 
of a hazard you have in the State of New York. They have reduced deaths 
sixty per cent, they have reduced the hours lost per man sixty-one and one- 
half per cent; and they have cut the actual cost of compensation from fifty- 
four cents on a hundred dollar pay-roll to twenty-five cents on a hundred 
dollar pay-roll. If you will look it up, Mr. Chairman, I think you will find 
that that is about what a clothing store has to pay for liability insurance. 
So you have that great Harvester Company, with all that hazard in those 
twenty-three plants, so reducing the cost of compensation that it costs them 
practically what it costs a clothing store to carry liability insurance. That 
one figure — twenty-five cents — gentlemen, really indicates what that com- 
pany has accomplished; and that figure, gentlemen, to me is one of the most 
significant figures which I have found, because that company more nearly 
represents the average hazard that you will find in all industries, and, there- 
fore, represents what is possible. If the International Harvester Company 
can do it, any company can do it. 

Here is another figure — the Dodge Manufacturing Company, which com- 
pany manufactures transmission machinery, that possibly represents an 
average hazard — just gave us these figures. They have reduced the cost of 
compensation and medical service, which includes the entire cost of accidents, 
from fifty cents on a hundred dollars pay-roll to seven cents on a hundred 
dollars pay-roll. I don't know what the premium would be on a millinery 
shop, Mr. Chairman, but I imagine it would be more than seven cents. 
Think of it, a big machine shop and factory reducing the hazard to seven 
cents on a hundred dollars pay-roll! 

As you know, the United States Steel Corporation has 250,000 men working 
in their mines and steel mills; it is probably the most hazardous industry 
in this country, and it was the pioneer in safety work. They have done more 
to teach other manufacturers and they have been more generous in their 
contribution toward the safety movement than any other corporation; and 
they are now the leaders in safety work in getting results. They gave me 
this figure, using 1906 as a basis and comparing the years since 1906 do^vn 
to the end of 1915 with the record in 1906. They have saved 14,967 human 
beings, from either being killed or so seriously injured that they lost over 
thirty-five days of time, as a direct result of their safety work. Now, Mr. 
Chairman, I picture that to myself in this way; that would mean a city of 
a hundred thousand human beings — men, women and children — in which 
city the father of every family, the head of every home, had been saved from 
either death or serious injury since 1906. Now, do you think, ladies and 
gentlemen, that the United States Steel Corporation will ever go back to the 
old days? I want to say to you that safety is put on the map in that com- 
pany so it won't blot off; safety is recognized in every one of the plants 
of that company as an indispensable part of the manufacturing organization ; 
and the head of every department is expected to make a record on that just 
the same as he is expected to make a record on any other thing that makes 
for efticiency, absolutely. 

^ I want to give you another figure; your Chairman has said I spent five 
years in Wisconsin; and I am rather proud of Wisconsin, so you will pardon 
mo if I brag for a minute now. But the Wisconsin experience is signficant, 
because it covers an entire state. If you are familiar with Wisconsin, vou 
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know there are large logging interests, large wood-working plants, and many 
large machine shops like the Allift-Ohalmers and International Harvester 
Company, and steel plants. In the state of Wisconsin in the last five 
yearsi the manufacturers have reduced the deaths 61 per cent, by actual 
record from the Industrial Commission's report. And here is a very inter- 
esting figure: during the year just before the Industrial Commission came 
into existence, according to the report of the old Industrial Commission, 
there were three hundred and sixty-five manufacturers dragged into court and 
prosecuted for violation of the safety laws. During the first five years there 
hasn't been a single manufacturer prosecuted in the state of Wisconsin on 
account of violation of the safety laws. The figures reveal the fact that 
there has been a spirit of cooperation in Wisconsin among the representatives 
of labor, representatives of capital, and the Industrial Commission. 

Take it in machine accidents alone. The records of the Industrial Com- 
mission show that accidents happen at points where something in the way of 
a mechanical guard could have prevented them. By the installation of mechan- 
ical guards the number of accidents was cut in two in five years; that is, 
there are now one-half as many accidents on mechanical parts in Wisconsin 
as five years ago ; that shows that some guarding has been done. For instance, 
in Milwaukee, in 1901, there were twenty-two accidents on elevators and six 
deaths; in 1915 there were two deaths on elevators, one of which was a 
suicide. This reduction was largely accomplished by the mechanical device. 

I presume there are scnne representatives present of the paper mill industry. 
I wish to give you one figure from the Kimberly & Clark Company of Wis- 
consin. This was the first paper mill in the state to get started in safety 
work, some four years ago; and through their influence every paper mill in 
Wisconsin is now doing good safety work. A few months ago I visited this 
company and, as I entered the door of one of their plants, I noticed a piece 
of paper on the wall and I went up and read it and found this report; that 
in two of their mills during twelve months up to that time they had had just 
two accidents and neither of them cost compensation; that is, neither of 
them caused a disability of over seven days. The treasurer of this company 
stood up at a meeting of the paper men and said, " Grentlemen, if we had never 
prevented an accident in our company, the change in the attitude of the 
ofiicers towards the men, and the change in the attitude of our workmen 
towards the company, which has resulted from the workmen's safety com- 
mittees which have been organized in all our plants has more than paid us 
for every dollar we have invested." 

Here is an interesting figure — you will notice I am sticking to my text 
and giving nothing but figures, Mr. Chairman, and I am going to keep right 
on until my thirty minutes are up. The Chicago & Northwestern Railroad 
appointed 600 workmen on their committees and these committees brought in 
6,000 suggestions on danger points and from that number all but 200 were 
considered good by the company and carried out. The NTorthwestem Railroad 
during the first three years reduced deaths of their employees 65 per cent; 
and so remarkable were the results, and so quickly were they realized, that 
every great railroad in the United States — starting with the experience of 
the Northwestern Railroad — has organized an accident department and is 
pushing safety vigorously, and is backing it with millions of money. I just 
got this report from the Interstate Commerce Commission at Washington 
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before I left Chicago; taking all of the railroads in the United States during 
the last five years, they have reduced the number of passengers killed in 
wrecks 50 per cent, just one-half as many passengers killed in wrecks as were 
killed five years ago, according to the official statement. 

They have reduced the number of train operators — brakemen, engineers 
and conductors — killed, 47 per cent. And here is a still more striking state- 
ment: during the year ending June 30, 1916, that is the year just ended, 
there were 325 railroads — and that includes some of your big systems like 
the Pennsylvania, New York Central and Northwestern — there were 325 
railroads with 162,000 miles of track, and carrying 485,000,000 passengers, 
that didn't kill a passenger in a wreck. Now, gentlemen, that is the most 
remarkable thing that has happened in the history of safety; and if there 
is any doubting Thomas in this audience — if there is any man that doubts 
the practicability of this safety movement — all he has got to do is to con- 
template for a minute the significance of a movement which, within five years, 
can command the attention of the officers of every great railroad in the 
United States, and can gain their confidence so that they have backed the 
movement with millions of money, to appreciate what there is in this safety 
movement. 

A few days ago I was in Omaha; and while there I visited the American 
Smelting and Eefining Company, employing a thousand men, most of them 
humble Italians. I should say that this smelting plant is a little more haz- 
ardous than an ordinary foundry, and a little less' hazardous than ' a steel 
plant; it is a hazardous plant. They have been doing safety work for this 
year. As I entered the door through which the men go to check in for work, 
I noticed a long blackboard, about fifteen feet long and six feet high, which 
was divided into two sections. On one section was the record, month by 
month, of the accidents in 1915; on the other was the record month by month 
for 1916; and this was October 27th, the day I was there. That blackboard 
record, gentlemen, revealed this remarkable result: they had reduced the 
actual number of hours lost by those thousand men 90 per cent; I mean they 
had just one-tenth the amount of time lost during the corresponding months 
in 1916 as in 1015; and they had reduced the deaths a hundred per cent, and 
they had reduced the number of accidents 70 per cent. Any accident was 
tabulated as an accident if it caused a loss of over twenty-four hours of time. 
And here is a more remarkable statement than all. That was on October 
27th; if they ran four days more they would have gone through the month 
of October without a single man out of the thousand men being sufficiently 
injured to lose over twenty-four hours* time. I told them to write me if they 
made the record; I got a letter a few days later saying that they made it. 
I have never seen anything like the pull-together spirit there was in that 
plant between the foremen and workmen; the day I was there every foreman 
had his shoulder to the wheel and it seemed to me that every workman in 
that plant was vitally interested in making a record for his department. 
That experience to me was one of the most encouraging and revealing things 
that I have seen in my eight years of safety work; and, Mr. Chairman, it 
revealed to me the possibilities there are in this safety movement; when the 
head of every department puts his shoulder to the wheel in earnest and gets 
his workers with him. 

I thank you. 
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CoHMissioiTEB RoGEBS: I am sure we are greatly indebted to Mr. Price 
for his splendid address. It is along a little different lines than most of the 
addresses we have had so far. Now, this matter is open for questions; any 
one wishing to talk on the subject will now have an opportunity. I would 
like to have you take the question up very soon, if there is anything you 
would like to ask Mr. Price, because his time is limited here. I am sure there 
are a good many things you would like to ask him and have him explain a 
little further. • 

GENERAT. DISCUSSION 

Mb. Hatch, Chief Statistician, State Industrial Commission: I would like 
to ask with reference to the remarkable results achieved in Wisconsin, a 
reduction of 61 per cent in the number of accidents, what your impression is 
as to the condition of things in Wisconsin before the safety movement took 
hold there. Do you feel that conditions were so bad in Wisconsin that the 
61 per cent improvement has not yet put Wisconsin far ahead of other States, 
or do you feel that Wisconsin has now really gone beyond most of the other 
States? It is a very difficult matter to get any statistical evidence by which 
to make comparison between States at the present time, of course. I was 
just wondering what your impression is on that. 

Mb. Pbic!E: In the first place, it is impossible, absolutely, to make any 
comparison between any States; you couldn't get me to make any statement 
on that subject. The only way you could make a comparison, is to take, for 
instance, the shoe factories ot New York and compare them with the shoe 
factories of Wisconsin; or the sawmills; otherwise, you couldn't make any 
kind of a comparison. But I might say this in r^ard to the conditions in 
Wisconsin prior to the Industrial Commission; they certainly weren't good; 
and there were some very bad conditions. I don't know whether the condi- 
tions five years ago were worse or better than in New York, I imagine they 
were practically the same as in other States. Answering your question in a 
little different way, let me say this: what has happened in Wisconsin is only 
in line with what is happening in all these companies of which I have spoken, 
and only indicates what is possible in any company. 

Mb. Hatch : That is precisely what I had in mind, and not the idea of any 
invidious comparison. We have every reason to believe, in other words, that 
what has been done in Wisconsin can be done everywhere. 

Mb. Pbice: Any safety engineer will tell you there is nothing remarkable 
or mysterious about what hasibeen done in Wisconsin; because what has been 
done there has been done in hundreds of plants; and some of the finest things 
I ever have seen done have been done in plants in New York. 

Mb. F. p. Thomfson, St. Regis Paper Company: I would like to ask you 
if the Kimberly & Clark people have foreign employees. 

Mb. Pbice : A great many. 

Mb. Thompson: Do they ever appoint them on safety committees? 

Mb. Pbice: They do. 

Mb. Thompson: When forming a committee do they have all foreigners or 
have some one to direct them? 
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Mb. Price: Among the five would be possibly one humble man, say, a com- 
mon laborer; mix them in; I think it is a very good plan. It would be 
advisable to appoint one or two humble men on a committee of Ave. 

Mb. a. E. . Davidsoit, Chesebro- Whitman Company: I would like to ask 
Mr. Price whether he thinks the safety first idea can be organized in con- 
struction work? That is, the erection work of our cities. 

Mb. Pbicb: Very glad to have that question asked. Some two years and a 
half ago the Commission employed Mr. Sidney Williams, who had had five 
years' experience in contracting work. He is a very practical man. He has 
been working with architects and various men interested in construction 
work for two years and a half, and has worked out standards on construction 
work, on old as well as new buildings. He is now promoting safety in con- 
struction work just as it is being promoted in factories, with bulletins for 
bulletin boards. I want to say that the experience up there thus far demon- 
strates that construction work offers just as good an opportunity to do 
efficient educational safety work as the factories do, and they are getting 
results. Standards on construction have been worked out by practical men 
just the same as the other standards of the State. 

Mb. Sanfobd, Conference Board on Safety and Sanitation: A mention has 
been made in regard to the workmen's committee. It seems to me it is the 
duty of the foreman or superintendent to look to the welfare of his men 
within reason and to get out his product; and in that case wouldn't it be just 
as efficient — we are talking about efficiency this afternoon — to have that 
work done by a safety engineer inspector, or both, if the plant is large 
enough, — rather than having committees out of the workmen. In that con- 
nection I would like to know if there is a plant, say, east of Buffalo — 
between Buffalo and Boston — where there is a good, live workmen's commit- 
tee; I, personally don't know of one, and I would like to know of one. 

Mb. Pbice: Answering that first question, I will say this: That we have 
learned in eight years that the way to get a workman interested in the safety 
work is to give him something to do. The way to get a man interested in a 
political party, or lodge, or school, or a church, is to give him something to 
do; IMr. Chairman, that is fundamental in human nature; and I consider that 
the imique thing in the American Safety Movement — is its democratic char- 
acter — is the fact that we have gone down among the workmen, given them 
some responsibilities — some recognition — and an active part in safety work, 
and have secured their interest, their real co-operation, in that way, to a 
degree which we have never been able to secure by discipline. 

Let me tell you what happens when you turn men loose in a factory — and 
I have seen it happen in himdreds of plants; in the first place, when a work- 
man goes into a department for the first time to make an inspection, he begins 
to look for points of danger and he discovers what a large percentage of 
accidents happen through the carelessness, thoughtlessness, of workmen. You 
can't convince workmen of this by simply telling them, but if they go out in 
the plant, and week by week find out by themselves how accidents are happen- 
ing to the men, they learn for themselves and are convinced; and that is one 
of the most valuable and one of the most wholesome things we can get into 
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the minds of our workmen. And the second thing is this: that when they 
get this information, and when they acquire this new interest which comes 
from being given responsibility, T lind that they become the best boosters for 
safety and will do more to convince your workmen as to what the company 
is trying to do, than your foremen can do; I consider the workmen's com- 
mittee the most valuable means in a plant of really getting your workmen 
with you. 

Mb. Morgan : In a plant of 4,000 men and women we have four workmen's 
committees, that in two months have handed in over 2,000 suggestions. Now, 
if that isn't a live committee, I don't know what one is. These suggestions 
at first — carrying out what Mr. Price said — all tended towards mechanical 
safeguards; so the safety department got hold of the committee and showed 
them that the accidents were not due to lack of mechanical safeguarding, but 
to the unsafe practices of the men; and pretty soon they began to get after 
John Smith and Jim Jones for not wearing goggles, and things of that sort. 
This is in answer to the gentlemen's question back there about live commit- 
tees. Furthermore, we change the membership of these committees regularly. 

Mb. Elberty: I can give you a number of plants where they have these 
committees, such as the Bausch-Lomb Company of Rochester, Eastman Kodak 
Company, Rochester, Remington Typewriter Company, Ilion, Halcomb Steel 
Company, Syracuse; if I had a few minutes I could give you ^ve or six hun- 
dred that have good workmen's committees in New York State. 

Mb. Bitbke: I think, Mr. Chairman, we are very fortunate in having with 
us this afternoon Mr. Price. I have had the pleasure of meeting Mr. Price 
over our way quite recently and we think a great deal of him. The Com- 
mission is greatly indebted to him for his speech this afternoon. I don't 
know whether it is on the part of brevity by Mr. Price, at this time, but I 
recall that he gave us six points which he advanced as reasons which were 
very effective in organizing a shop committee. Now, if he could place those 
before you I would be very glad to have him do so. 

Mb. Pbige: I shall be very glad to. I kept within my thirty minutes, Mr. 
Chairman. 

The six points that our friend has spoken of are not original with myself, 
but represent the experience of all of us men who have been interested in 
safety. In organizing Safety Committees, here are the six points that I think 
are absolutely essential: In the first place, it is well to select in the ordinary 
department about three men, rank and file workmen; do not mix foremen with 
workmen, or the tail will wag the dog if you do, and the workmen will feel 
that it is not their committee, it is the foreman's committee, and they tag 
along. Select three of your most intelligent, best-known, most respected men; 
let one serve for one month, one for two months and one for three; and there- 
after they will serve for three months; so you will give a lot of men an 
opportunity to serve on the committee and get the experience. 

Second, it is important that when those men are appointed, your foreman 
or your superintendent — preferably the foreman — carefully instruct them; 
talk to them in such a way that he convinces them that the company really 
means business in asking them to go out into the department and make an 
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inspection; that the company really means that they shall have perfect lib- 
erty to go out and find any point of danger possible, the more the better, and 
to n^ake suggestions in regard to all points of danger. Now, if they are 
properly instructed, they will feel that it isn't a joke, but serious business, 
and they will take their work seriously and you will get results. It is very 
important that the foreman keep in touch with those committees and encour- 
age them from week to wedc, make them believe that they are doing some- 
thing valuable to the company, and that the company appreciates what they 
are doing; occasionally bring before them reports of accidents from other 
plants or anything that ^yi\l enlarge their view of the safety work and make 
them appreciate their job and what they can do. 

The next thing that is very important is this: they should make their 
inspection say, once a week or once a month, and the company should give 
them time off, say an hour or two hours, to make the inspection and to make 
their reports. The report of a committee should always be made in writing; 
it goes without saying, that if a committee finds points of danger which they 
think ought to be reported immediately, they will report to their foreman 
verbally; but on the day when they make their inspection, all of those points 
should be recorded, then they will be a matter of record for reference and no 
one will forget the points recommended. 

Another point is this: that if you find some of the suggestions of the work- 
men are not practical, take it up with them very carefully and explain to 
them why they cannot be carried out, so there won't be any suspicion on their 
part that the company isn't playing fair. And, further, I want to say to 
some of you who may be " Doubting Thomases " about workmen's commit- 
tees, that my investigation of many plants where they have organized work- 
men's committees successfully, has revealed the fact that from 90 to 95 per 
cent of the suggestions of the workmen's committees are found practicable 
and are carried out by the company. Now, some of you men who may have 
had experience with suggestions on production may think that they will make 
a lot of fool suggestions; well, you are mistaken; it is surprising how much 
the men know about danger in plants. In the Illinois steel plant, where they 
sometimes put the hiunblest workers on the committees with other intelligent 
men, they have received suggestions on some certain points which their more 
intelligent men had overlooked. I think it is very important, if you have a 
safety man, that he should get in touch with the safety committees and 
keep in touch with them; not to control them in any way, but to make every 
effort to make the committee feel that they have perfect liberty to go any- 
where in the plant and make as many suggestions as possible in order to make 
the plant safe. When I think of workmen's committees I always think of 
one story which illustrates what a workmen's committee can do in the way 
of detecting points of danger. I went to the Neenah plant of the Eamberly & 
Clark Company; I saw the superintendent, Mr. Jackson, who was very 
enthusiastic about the work of the safety committees in his plant. He says, 
" Price, do you know, the first hour we turned that committee loose they came 
back at the end of the hour with twenty-eight suggestions, and every one 
of those twenty-eight suggestions covered a serious point of danger." He 
said, " I want to show you one of the points." He took me downstairs; it 
was an old plant and built over the river; I noticed the floor was all wet and 
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slimy; over on one side I saw a great big beam about three feet from the 
floor; and to the floor was a three-inch shaft rimning with a thirty-inch 
pulley all unguarded. That committee founds Mr. Chairman, that the oiler, 
for nobody knows how long — forty years, say — had gone down in that 
basement, on that slimy floor, had crawled on his belly imdemeath that 
beam and over that shaft, had crawled in behind and oiled a machine and 
then crawled back. As one of the committee said, " If he had been decent 
he would have been killed.'' 

R. G. Richards of the Northwestern Railroad says that ninety per cent of 
all results secured on their railroad are due to the unflagging seal of the 
men of the workmen's committees. 

Mb. Thohpsox, Eastman Kodak Company: Mr. Chairman, I want simply 
to back up what Mr. Price has said regarding workmen's committees, by giv- 
ing you my own experience in the plant with which I am connected. We 
employ in this plant about twenty-three himdred people; it is a six-story plant 
and a basement. We have one general committee selected from the foremen, 
consisting of three, which makes an inspection of the whole plant weekly> 
and then each floor has a workmen's committee consisting of three; so that 
they make an inspection every week, and we receive those.reports weekly from 
these different committees. Now, the suggestions on those reports average 
about ten per week; roughly, it is eighty suggestions coming in every week on 
thoee reports. Now that is a total of 4,160 suggestions in a year. Now, at 
the end of last year out of that 4,160 suggestions we only turned down eighty- 
six; the remaining 4,074 were adopted and put into effect. I thought I would 
just like to state that as backing up Mr. Price's statement. 

Mb. Pbige: If you want to see the real thing, go to Rochester and see the 
Kodak Company's plant; I have been there just recently. 

Mb. H. G. Msaoham, Construction Engineer, Gould's Manufacturing Com- 
pany: I would like to ask Mr. Price his opinion of the practice of having 
the safety engineer meet with the workmen's and foremen's committees? 

Mb. Pbice : I think it is a very valuable thing, if the safety engineer doesn't 
try to control the committees; if he meets them in a perfectly friendly way, 
and makes them feel that he is simply there to advise with them but not to 
interfere at all with them, and his attitude is wholly one of encouragement 
and cooperation — don't let the tail wag the dog — it is a good thing. It 
depends wholly upon the attitude of the safety engineer. 

Mb. Shafeb, Standard Oil Company: Mr. Chairman, it might be of interest 
to know how our concern handles the safety problem. Prior to the adoption 
of the Workmen's Compensation Law, the company, through its various 
superintendents, did everything it could, or that came within its knowledge, 
to benefit and protect the workmen. In case of an accident, even though the 
accident was entirely the fault of the operator, the man's doctor's bills were 
paid, the man himself was paid for the entire length of time he was absent. 
Since the workmen's compensation went into effect we comply, of course, 
with the rules of payment; but in addition thereto, if we find the accident 
was not the fault of the man, we still continue to pay the man his full wages 
while the compensation calls for only two-thirds payment. We also pay him 
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the first two weeks in full, while the Compensation Law requires no payment 
for the first two weeks. At the inauguration of the workmen's compensation 
act, each superintendent went still further into the matter of providing safe- 
guards in and about our various plants. I know in my own particular plant, 
where we have a great many punch presses, we adopted a great many addi- 
tional safeguards; and I am happy to report that they have been productive 
of a great deal of good, and have increased the efiiciency of the plant by 
reason of the fact that the operator is no longer afraid that his fingers will in 
any way be mutilated. To carry the matter along still further, the company 
decided that it would be better, rather than having each superintendent pro- 
vide for the safety of the plant immediately under his direction, that a gen- 
eral committee be appointed to have charge of safety matters in all the plants. 
Under that ruling a member of our manufacturing committee and a repre- 
sentative of each of the interests in the company — that would be the gas- 
lighting, the refining interests, the general welfare, of the plant; a man from 
each one of those departments was taken in the committee, making a total of 
twelve. We make periodical visits to each one of the plants, and we have 
found that there have been a great many valuable suggestions resulting from 
that committee; because a superintendent, or a man in charge of a plant, 
becomes so accustomed to the conditions prevailing in his plant that there 
are many things that escape his attention; whereas, a new thought, or new 
eyes, come into the plant, pick out these defects and call them to attention; 
and we know that when these suggestions are made that they have not only 
the co-operation of the superintendent of the plant, but we also know that 
they are things that the officials of our company, from the president down, 
want to have put into effect; that everything must be done, and everything 
shall be done, to provide for the protection of our employees. 

In addition to this general committee, we have in each one of our plants a 
committee composed largely of the foremen. They visit all parts of the plant 
and make recommendations to their superintendent. I may say that the 
recommendations made by the general committee are usually reported to 
these workmen's committees so they can see exactly what the larger number, 
or the general board, thinks of safety matters, and the general appearance of 
the particular plant. In that way, by the foremen's committee and the work- 
men's committee working in harmony we feel we have things pretty well cov- 
ered. We also feel that if the laws were such — by laws I mean the laws of 
the insurance companies and of the State — if they were made a little more 
uniform it would help our situation. I understand, from statements made by 
some of the speakers, that there is a movement now on foot to co-operate; 
that is, have the interests co-operate so as to get a uniform law on all mat- 
ters. We don't feel that we want any more laws, but we do feel we would 
like to have a little more uniformity in laws existing. We to-day feel that 
the best good to workmen is to come by having them feel that the high officials 
in the company in the superintendence of the plant are in sympathy with the 
safety movement. Then to get our foremen into co-operation with the super- 
intendents of the plant, and in that way we are gaining more and better 
records for the safety movement, and from them radiate the safety movement 
to the men. I have found from my own experience that I can put on any num- 
ber of safeguards in a plant or on a machine and the operator many times 
will not see the utility or the need for it; but when I show them the danger 
to themselves of carrying out foolish ideas, or how they will be detrimental 
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to them, — if I will go and explain to them, point out to them where they are 
wrong, where they are putting themselves into danger or some of their fellow 
workmen into danger, I feel in that way we get better results than by a gen- 
eral rule or general notice saying that if a man is careless he shall be dis- 
charged. There are many times a man is careless, and the only way it can be 
forced back to him is to make an example of some particular man. 

Mb. Price: I just want to thank you. My time is up. 

CoMMissiONEB RooEBS: Mr. Price has come a long way to deliver this 
address; I would like to entertain a motion of thanks to him for this splendid 
address. 

(A motion was made and seconded that a rising vote of thanks be given 
Mr. Price, which was done.) 

Mb. James P. Holland, President State Federation of Labor: I would like 
to ask the Standard Oil man what has been done with the cisterns and stills, 
to protect men who work in the open air, in Indiana, Bayonne, Hunter's Point 
and Long Island City. 

Mb. Shafeb:' I can't answer your question regarding Bayonne, Hunter's 
Point and Indiana, but at Long Island City there is a corrugated shed and 
has been for many years; I might add that that shed has recently been 
repaired, so it shows there is no disposition on the part of the company to 
take it down. 

Mb. Holland: Then for Grod's sake, tell them to do the same thing with 
Bayonne and Indiana. 

Mb. Shafeb : I think the gentleman is somewhat out of order, because 
this is a convention dealing with the Standard Oil Company in New York 
State and only in New York State. The company in New Jersey is under 
New Jersey laws; the same can be said of Indiana, and cannot be referred to 
the Standard Oil Company of New York. 

Commissioneb ItOGEBS : Before taking up the next paper on this program, 
I wish to diverge a little from the program and ask your indulgence for a 
few moments. 

I assume that this Congress will meet annually during the next number of 
years, and I want to present an invitation which we have received to visit a 
city west of here, Rochester, N. Y.: 

Rochester. N. Y., December 9, 1916. 
Hon. John Mitchell, 

Chairman, State Industrial Commisaion, 

230 Fifth Avenue, Neto York City. A'. Y.. 
My Dear Mr. Mitchell. — On behalf of the citizens of Rochester, I take pleasure 
in extending to the New York State Industrial Safety Congress a most sincere and 
cordial inyitation to hold its 1917 Congress in this city. 

Our Convention Hall seating 4,000 people, and so arranged it can take excellent 
care of a smaller audience, is at your disposal, free of cost. Our several new hotels, 
together with our other first-class hostelries, offer you service and accommodations 
equal to those of any city in the country, and, what is more to the point, the rates 
are low. 

Let us demonstrate to you personally why the Rochester spirit is well known all 
over the country. Come to Rochester next time, and let your Congress be a vaca- 
tion as well. 

Cordially yours, 

Hiram H. Eooebton, Mayor. 

I have another invitation addressed to Honorable John Mitchell, on behalf 
of the Rochester Chamber of Commerce. 
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Nowy Ladies and Geatlemon, it gives me pleasure to endorse the letters of 
tlie Rochester Mayor and the Rochester Chamber of Commerce inviting the 
New York State Industrial Safety Congress to meet in that city next year. 
An acceptance, it would seem to me, would be particularly appropriate, 
because of the activities that city has shown in lines of industry. In fact, 
the report herewith demonstrates the efficiency and accomplishment which is 
entitled to recognition, and I l)elieve it ought to be done. 

The Rochester Chamber of Commerce has done pioneer work in the inter- 
ests we are called upon here to-day to talk over. You have heard by our 
speaker, Mr. Price, that one concern in Rochester has made a saving of 80 
per cent in injuries to employees in the last few years. I don't believe there 
is another firm in the State of New York that employs as large a number of 
men that can make an equally good showing. 

Grentlemen, I hope that if this Congress continues for another year, you 
will see fit to favor Rochester with your presence. 

The next on the program is What Statistics Should Be Reported Under 
Compulsion, by Leonard W. Hatch, Chief Statistican, New York State Indus- 
trial Conmiission. 

WHAT ACCIDENT STATISTICS SHOULD BE REPORTED UNDER 

COMPULSION. 
By L. W. Hatch, Ph. D., Chief Statistician, State Industrial Commission 

The guide to the answer to this question is to be found by determining what 
statistics are necessary for intelligent prevention work, just compensation 
under the law, and correct cost of compensation insurance. These ends, based 
on both humanitarian and financial considerations are of great moment to 
employer, employee, and the public in general. Certainly no one would have 
the temerity to argue, in the face of the present-day compensation and safety 
movement, the latter of which is here vividly exemplified for the Empire State 
by this Congress, that anything less should be required than what is necessary 
for the most effective efforts in this movement, or that any part thereof should 
be left to the uncertainties of voluntary furnishing of information. What is 
necessary for the purpose, is of too much importance to the lives — and 
pockets, of too many people, to be treated as less than a public duty, to the 
performance of which compulsion by public authority must be applied where 
intelligence and common sense do not inspire willing performance. 

In considering what statistics are necessary, it may illuminate the whole 
matter to note at the outset that here we are in a field where for the most 
part statistics are the only guide to intelligent action. The fundamental 
characteristic of an individual '' accident " is that it is unforeseen, or that it 
happens unexpectedly. This, however, is not because an accident, any more 
than any other occurrence in this world, happens without a cause, but because 
there is so great a variation from place to place and from moment to moment 
in any one place, in the circiunstances which give rise to accidents, that where 
individual cases only are considered, we seem to be dealing with nothing but 
blind chance as to their incidence, causes and results. But the unforeseen or 
the unexpected in life is so simply because it is what has not been experienced 
before by the particular person who is the observer. As soon as the unforeseen 
is repeated in his own experience, or in the experience of others under his 



First Industrial Safety Congress 99 

observation, the element of unexpectedness gives way 1>efore knowledge born 
of "experience that such things do happen, and when the experience is long 
enough, or broad enough, this knowledge extends not only to the fact of recur- 
rence but also to more and more of detail as to frequency, causes and results 
of such happenings. Translated into simpler terms, an employer, new in busi- 
ness and without knowledge of the subject, who sees for the first time an acci- 
dent in his plant, may very normally say — '' It was purely accidental ; light- 
ning never strikes twice in the same place " and so dismiss the matter. But 
if that accident happens again in his plant, and still more, if it is further 
repeated, dismissal of the subject on the strength of the lightning adage will 
brand him as a fool who cannot or will not see what, although at first indeed 
unforeseeable, experience should now have taught him to look out for. 

Note now that this experience, which will eliminate or reduc^ the element of 
the unforseen in accidents and enable us to anticipate as to the future, 
means simply niunbers of accidents brought together, instead of individual 
isolated cases considered separately, and that the larger the experience, that 
is the larger' the number of accidents observed, the greater the light that is 
afforded for future guidance. Here then we are brought face to face with the 
necessity of bringing together large numbers of individual cases if we are to 
discover the lessons of experience. That is precisely the function of statistics, 
so that only by statistical studies may we learn from the past that which we 
must have for future guidance in this matter. 

Perhaps this sounds very academic. But so far from this being an academic 
matter, it is absolutely the most practical thing in the world. In fact, I am 
not telling you something which ought to be. I am only telling you in general 
terms what is practice to-day. We have two great things to do about acci- 
dents, prevent them or compensate the injured. But how do we go about this 
prevention business? Is a guard put on a machine because someone guesses 
an accident may happen at that point? Not if we are intelligent about it. 
That guard goes on because sometime or somewhere experience has shown that 
accidents do happen in such places. And how do we go about insuring the 
payment of compensation? By charging an employer for insurance what 
someone with no knowledge of accident experience guesses accidents in his 
industry may cost? On the contrary, compensation insurance rates are based 
purely and simply on the results of statistical studies of past experience. 

There is one more point to emphasize in order to complete this analysis of 
the indispensable role of statistics in this field. All the work of accident 
prevention and accident compensation must deal with the individual employer. 
He it is who, be his inspiration thereto what it may, must do the work of 
prevention, and he it is who pays (in the first instance at least) the insurance 
premium out of which comes compensation. The individual employer is the 
active, practical agent in the whole matter. But here is a matter in which 
the individual employer cannot act with full knowledge on the basis of his 
individual experience alone. This is because, as a rule, his experience is not 
large enough to indicate what the liability to accidents in his plant is, that is, 
where it is, what it is, and how large it is. Except in a comparatively few 
of the very largest plants, accidents of a given kind recur at such long inter- 
vals or so irregularly that one year's experience reveals, for example, only a 
very few points where accidents 'are liable to happen, whereas what he must 
know in order to forestall accidents is all the points of liability. There is only 
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one way to give him this latter, that is by giving him the benefit of the com- 
bined experience of all plants like his, and that is precisely what statistics of 
accidents can do for him. To illustrate, inspectors are constantly met, when 
insisting on the safeguarding of some dang^ point, with the objection ''We 
never had an accident there " — in saying which the employer though truth- 
fully quoting his own experience, is actually being blinded by that experience 
because taken alone. What he needs to enlighten him is the experience of 
others combined with his own, in other words, paradoxical as it may sound, 
he needd some statistics to wake him up. A fairly tragic illustration of what 
I am trying to emphasize came to my attention some years ago. An inspector 
observing in a shop a projecting set screw on a shaft some distance above the 
floor, told the foreman that it must be covered as required by law. The reply 
was — " That's all foolishness, I've worked here a dozen years and nobody ever 
got hurt up there." And so in spite of the fact that the inspector insisted 
that an order to guard the place must be issued, the foreman let it go. When 
the inspector returned a short time afterward to see if the order issued from 
the Department had been complied with, he found that the foreman had been 
cruelly misled by the blind guide of his own experience. Shaft trouble had 
led him to mount a ladder at that point, only to have his sleeve caught by 
that very set screw and to have his arm torn off at the shoulder. What did 
that foreman need to have prevented that accident? Unless he was utterly 
beyond the reach of reason, he needed to see that somewhere set screws were 
killing and crippling men every year. In other words, statistics of set screw 
accidents would have corrected the erroneous impression born of his own too 
narrow experience. 

Such fundamentally is the reason why the State should insist on the fur- 
nishing of accident reports and should make statistical studies of them, 
namely, so that the individual employer's efforts for safety shall be guided 
by the fullest knowledge of that overhanging liability to accident which is 
only revealed by combination of wide experience, and so that in the process of 
spreading the cost of compensation over all those who are under the liability 
(which is the function of insurance) the burden shall be allotted according 
to actual liability. Only the State is in a position to secure the fullest 
knowledge here and make it free to all as it should be. 

But let us not pursue this elementary point further. We can no longer be 
content to " muddle along " in this matter of prevention and compensation. 
We must have all the light that experience can give to guide us, and to neglect 
statistics of accidents is in large measure to go it blind. Let us go on then to 
the very practical question which the subject assigned for this paper requires 
us to consider — What statistics of accidents shall be reported under com- 
pulsion ? 

So far as concerns any question as to whether some information about acci- 
dents should be required, and some left to be furnished voluntarily, which may 
be implied from the wording of the subject, there can be only one correct 
position in the light of what has been said above. All that will afford infor- 
mation of practical value in the work of prevention or compensation must be 
required. Prevention of accidents or just compensation for those not pre- 
vented, are now recognized to be matters of too great public concern, touching 
lives and property interests of too many of its citizens, to justify anything 
less, than the making of an obligatory public duty of everything that is necea- 
' feiry for most intelligent efforts toward those ends. 
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Our question then is reduced to this — What statistics shall we have? It 
would be impossible here to go over in detail the various points on which 
accident statistics can and should enlighten us, and what reports must be 
made in order to secure those statistics. The time available would not suffice 
to more than begin any such review. But let me put in evidence certain facts 
which will show you that what the Industrial Commission in New York is 
undertaking to do in this field is not in least degree of the nature of per- 
functory or blind proceeding because the law directs something of the kind, 
but has been carefuUy planned after extended and most careful study by many 
persons most competent to advise in the matter. 

Probably it will surprise many to hear the statement that, at the present 
time, probably no part of the technical problems connected with accident pre- 
vention and compensation have been threished out so nearly to the point of 
genuine authoritative standardization as have the statistical problems. That, 
however, is the fact. What has made this possible is the fact that these prob- 
lems are purely scientific and technical, are not complicated by considerations 
of policy, and are essentially the same everywhere. What has actually brought 
it about, is much hard work in conferences and committees by a large number 
of those handling these problems extending over a nmnber of years. The 
technique of statistics is about the last thing to attract any public attention 
and this movement has gone forward very quietly. But none the less import- 
ant has been the work accomplished. 

There is not time here to review this work at length. A statement sufficient 
to indicate results attained and the weight of authority and work back of them 
will serve the present purpose. As early as 1911, five years ago, this move- 
ment for standardization of accident statistics was started. During the five 
years since then there have been enlisted in it practically all of the public and 
private organizations, governmental, civic and scientific, especially concerned 
with such work. These have taken part not only by counsel and advice but 
actively and to the extent of special study of the matter by special committees. 
The list of committees includes the following: 

Representing Government Officials: The Committee on Statistics and 
Insurance Cost of the International Association of Industrial Accident Boards 
and Conunissions, and a special committee on mine accident statistics 
appointed by the Federal Bureau of Mines; Representing Civic and Scientific 
Societies: the Committee on Standard Schedules and Tabulation of the 
American Association for Labor Legislation and Committee on Compensation 
Statistics of the Casualty Actuarial and Statistical Society of America; 
Representing Employers and Inswra/nce Companies: The Accident Statistics 
Committee of the National Safety Council, and the Committee on Statistics 
of the Workmen's Compensation Service Bureau. 

In addition to the work of these committees separately there has been much 
co-operation between them, partly as a result of membership of several 
individuals in two or more of them, and partly by joint participation in con- 
ferences. These conmiittees have also enlisted the co-operation in conferences 
and by correspondence of many individuals outside their membership. 

This work of standardization has now arrived at the point where very 
general agreement has been reached on main features, including a standard 
definition of what accidents should be reported, a standard form for reports, 
standard classification of industries, causes of accidents, location and kind of 
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injuiy, and extent of disajtility, and standard table forms for the principal 
tabulations. 

What now is the significance of all this for accident statistics in New York 
State? Just this. The Bureau of Statistics of the State Industrial Commis- 
sion has taken an active part throughout in this movement for standardiza- 
tion, being represented on all but one of the committees above referred to, and 
is basing its own work on the standards which have thus been worked out. 
These standards, let me emphasize right here, have been formulated with con- 
stant regard to the practical utility of the statistics recommended. Only to 
arrive at the best scientific methods to reach what is essential for guidance 
in accident prevention and compensation has been aimed at. The Industrial 
Commission in New York, therefore, in this matter of accident reporting and 
accident statistics is proceeding according to a program which has been most 
carefully studied and thoroughly w(H*ked out in every detail. It can be 
guaranteed without reservation that, if carried through, that program will put 
at the disposal of employers in this State, the best of material for their 
assistance in this field. 

But lest it may seem that you are asked to accept too much on faith as to 
the value and practicality of what is planned, let me give you an illustration 
of the kind of assistance the plans we are now working with will furnish rela- 
tive to safeguarding machinery for example. Of the various classes of 
machinery it is known that hoisting apparatus is an important one with 
reference to accidents. Heretofore accident statistics in this State have been 
able to show (outside of a little further information for fatal cases) only 
the niunber of accidents on each kind of hoisting apparatus, as elevators, 
cranes, etc. But the compilations now under way will show not only such 
figures separated for a larger number of kinds of apparatus, but on what part 
and how the accident occurred in connection with each. Thus for elevators 
there are nearly a score of divisions to bring out the number of accidents con- 
nected with cables, counterweights, machinery, cars, fall of person, or falling 
objects, and these are further sub-divided as to how the accident happened, 
in the case of cables, for example, whether due to breaking of, unwinding of, 
or being caught in cables. Or take the large cause class of working machines. 
Heretofore, we have had figures only for total cases on principal classes of 
machines in the main industries. But the new classifications are designed 
to bring out not only distribution by each specific kind of machine imder the 
classes formerly used, but for each machine distribution as to parts of the 
machine (point of operation, belts or pulleys, cranks or eccentrics, fly wheels, 
gears, set screws, etc.) and as to manner of occurrence whether in adjusting 
machine or work, starting or stopping machine, operating, breaking of 
machine, cleaning or oiling, repairing, flying objects from machine, centrifugal 
explosion, loose clothing of worker, or non-use of guard which had been pro- 
vided. That is the kind of close location of hazard which it is proposed to 
make available as a guide to the safety inspector and the employer. In similar 
detail the other features of accidents — part of person injured, nature of 
injury, results as to time loss and compensation cost, and distribution by 
industries — are to be analyzed, so that instead of proceeding only with 
knowledge of certain general features and largely by inference and guess 
work as to details, we shall proceed with the full knowledge requisite for most 
effective handling of the practical problems connected with accidents. 
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So far I hay« endeavored to make clear that back of what is now being 
required in the reporting of information about accidents in this State is a 
carefully worked out plan, which requires only to be carried through, to afford 
help of the greatest value to all concerned with accident problems. But 
again not to aak you to accept too much on the strength of general jDonsidera- 
tions, let us take up one specific detail as to reporting of accidents, about 
which there is perhaps most likely to be doubt as to the necessity of what is 
required. This is the reporting of non-compensated accidents. What are the 
reasons for reporting such cases? Perhaps we shall see the matter most 
clearly if we start from two propositions, first, that all classes of accidents 
that ought to be prevented, or that are or may be the occasion of compensa- 
tion payments must be included in our statistics, and second, that what is 
most likely to secure completeness and uniformity in the reporting of such 
classes must also be considered. Those twt) principles may be taken for 
granted. A little examination will, I think, make it clear that what is 
required in New York as to less serious accidents comes within those rules. 
The requirement here is that "every accident which causes loss of time of 
more than the balance of the day, turn or shift on which the accident occurred, 
or which requires any medical attendance other than first aid treatment " shall 
be reported. In passing it may be noted that that rule is exactly the standard 
as to reporting which has been agreed upon by the conferences above referred 
to. 

The definition applies two tests as to what cases shall be reported, first, time 
loss and second, medical attendance. The cases coming under the former test 
would in large part come under the second also as an injury causing the time 
loss specified would commonly require some medical attention. The elements 
both of wage loss to the employee and medical cost to the employer stamp this 
class of cases as one that must be included in prevention efforts, and one to 
be reckoned with as to compensation insurance. A rough estimate indicates 
that quite likely ten per cent of the wage loss of employees in this State on 
account of all accidents is due to these cases where the time loss is not over 
two weeks, and the total cost of medical aid which the employer must pay 
in these cases is probably equal to half of such cost for compensated cases. 
Another more general consideration here which may be mentioned is the 
important light which can be thrown on the question of reducing the waiting 
period in the New York law by statistics on these, at present, non-compensated 
accidents. 

Turning now to those minor accidents not reportable because of time loss 
but required to be reported because they involve medical attention, the simple 
fact that they involve medical expense which the Compensation Law requires 
shall be borne by the employer makes their inclusion necessary in order to 
secure complete statistics of experience under that law. Furthermore, these 
accidents are of significance in other directions. Thus they are important 
for the study of causes. One measure of an accident cause is the frequency 
of accidents due to it. Relative frequency of accidents due to different causes 
is most quickly to be discovered by study of all accidents rather than only the 
more serious ones. The costli'est accidents from the point of view of com- 
pensation are permanent total disability cases, yet there are so few such cases 
in a year that taken by themselves they are almost useless for any detailed 
study of causes. The warning to prevent accidents at a given point may not 
be given by. a serious accident there for months or years, whereas the constant 
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recurrence of many minor accidents would be serving notice daily of that 
danger point. When a machine is producing many cut fingers, it is not neces- 
sary to wait imtil the lesson is made emphatic by several fingers or hands, to 
learn that it is dangerous. 

Another consideration which increases the significance of these minor acci- 
dents is the fact that an injury at the moment of accident altogether trivial 
may be reason of infection develop serious, or even fatal, results. Both the 
light they throw on accident frequency and their potential seriousness in 
themselves, justify insistence that in the study of accident problems these 
minor cases shall be recorded and reported. 

As a matter of fact the logic of all that has just been said, followed out 
consistently, would argue that every known accident should be reported, which 
would mean the reporting of a great many more than is now actually required 
by the standard definition quoted above. From the point of view of the State, 
however, practical considerations in view of the amount of work involved 
in handling or tabulating these cases which do not entitle to compensation 
or benefits under the law have led to the drawing of the line considerably 
inside of such a mark. But from the point of view of the individual employer, 
there is stronger reason for following the matter through and the conferences 
on standard accident statistics have recommended that employers should 
record all accidents. 

In addition to considerations from the point of view of statistics, such as 
have just been pointed out, there are other considerations from the point of 
view of compensation administration, and of securing uniform practice and 
complete reporting by employers, which have also been considered in establish- 
ing the standard reporting rule. There is not time to go into these here other 
than to note that the definition with reference to time loss was based on what 
seemed to be the clearest and most workable rule as tested by actual practice, 
having been originally worked out in the safety department of the U. S. Steel 
Corporation. 

It has been observed, perhaps, that this paper has been answering the 
question — " What statistics should be reported," with the reply — " Those 
statistics which in accordance with the law are now required," and that is, 
in fact, the answer. But the writer will certainly feel that he has fallen 
short of his hope, if this paper shall not have served to impress the employers 
in this Congress with the idea that what is being required in this matter has 
the soundest kind of reason in it* from the point of view of their interest as 
well as that of the State. Let me remind you again that the employer is 
the central party in interest, either on his own account or because he must be 
the active agent, in connection with accident problems. If accidents are to 
be prevented in his establishment he must make it safe and no one is more 
concerned than he that compensation insurance rates which he pays shall be 
just. Who else, therefore, can have greater interest than he that there shall be 
available adequate statistical information to make efforts toward those ends 
most effective? His own interest correctly viewed, as well as his sense of 
public duty, should put him in the position of insisting that accidents shall be 
reported as the Industrial Commission requires, so that the statistical service 
which the Commission aims to give him may be fully realized. 

CoMMissiONEB KoGEBS: This paper is now open for discussion. 
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GENERAL DISCUSSION 

Mb. T. J. Cahill, President, Bricklayers Union No. 34, Brooklyn: I would 
like to ask the gentleman }f there are any statistics regarding accidents due 
to falling objects on outside scaffolds which are uncovered? I want to state 
at this time that there is a very great hazard in the building industry and it 
should be so regarded, but very little attention is paid to it. It is part of our 
laws, it is also an agreement between the mason builders and carpenters, that 
all men employed on these outside scaffolds must be covered ,when working 
below other men. We all know that in the city of New York we have build- 
ings of forty-five and fifty stories, which are high places for men to work. 
Men working on a scaffold elevated ten stories or fifteen or twenty, with 
mechanics working over their heads fifteen or sixteen stories. A scaffold is 
put up overhead a few stories, and they call that overhead protection. We 
don't call that adequate protection. We would be glad to organize safety 
committees or co-operate with safety boards if we thought any good could 
accrue to our members. We know — I know — arguments were presented this 
morning that the workmen are at fault, and the trouble is to get those work- 
men to comply with the safety regulations laid down by the employer. The 
shoe is on the other foot from my side. We know what we want, but the 
trouble is to get the contractors to give us that overhead protection. If we 
were the contractors we could discharge those men ; but we are not in position 
to discharge the contractor. Now, we place this before you gentlemen here 
to see if we cannot interest you in helping us to get better outside scaffolds 
and better outside protection. I would like to ask if there are any statistics 
regarding scaffold accidents by falling objects? 

Mr. Hatch : Yes, there are some very interesting statistics as to accidents 
in the building industry. We have not in the past distinguished accident 
causes in connection with scaffolds due to falling material from above the 
scaffold. I am very much interested in what you say as to the frequency of 
such accidents. We are trying to revise our classifications to get back to 
every kind of accident which is happening, and then find out how many there 
are of that particular kind. But as to accidents in the building industry we 
have found out some very important things since the reporting of such acci- 
dents was required by the State of New York. Accidents in the building 
industry haven't been recorded in this State for more than three or four 
years. The first reporting of accidents in the building industry was required 
in 1911; they were reported in factories for a long time before that. Now, 
we have found out that beyond question there are more men killed in the 
building industry in the State of New York annually than are killed in all 
the factories of the State put together; and probably not more than one- 
quarter as many people are employed in the building industry as are employed 
in the factories of the State. The Industrial Commission has not been asleep 
on that subject. We now have this subject under consideration and a bulletin 
considering it is now in preparation. And if I may voice my individual hope, 
it is that out of the reporting of accidents in the building industry in the last 
three or four years in New York, we shall get some change in the law, or 
more adequate provision for enforcement of the law. We have had laws 
regulating planking of floors, and so forth, but the great difficulty of that law 
has been that the law has left those provisions — practically to be enforced 
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only on complaint, or else the Legislature has failed to provide the amount 
of inspection service that is necessary in order to get at those points. I hope 

that out of our statistics this one practical result may come. 

• 

Mb. Estabbook: I would like to ask if there are any reports of falling 
through open elevator shafts in the construction of buildings. My local has 
a little over three hundred membership, and we lose one of our members 
through that cause every year. It seems that through some carelessness these 
long shafts — these openings for elevator shafts — are left open, and, of 
course, they are not covered, because they are used as means for hoisting 
material to the upper floors. I have known of other cases where a man will 
stick his head out and call to a man above his head, and in one case it came 
down and crushed him to the bottom of the pit. It seems to me there is noth- 
ing on these programs relating to the building industry; I think it is one 
of the most important parts of the dangers — or to the safety appropriations 
to be adopted in the future for the building interest. . And, also, I had on 
my- mind this same question asked by the brother, the secretary, of the bricks 
falling ori people below. On one job in New York City a plumber working 
on a job where I am at present came back and said he didn't know as he would 
ever see our job again; I said " Why? " He says, " I was Working on a job 
where five or six stories above me bricks were continually falling down, and 
every morning when I went in I didn't know whether at night I would walk 
out or be carried out." It seems to me the adoption of some safety regulation 
should be made so those things could be avoided. 

Mb. a. E. Davidson : I am more pleased than I can say to hear this subject 
taken up, and to hear the question of Mr. Cahill asking if there are any statis- 
tics on building accidents. I attended the National Safety Council meeting 
in 1913, and listened for three or four days to reports from the mines, fac- 
tories and mills, telling of experience in accidents and discussing how to 
prevent them. The last day I^got up the courage to stand up and mention 
building construction; but it was so far away from the thought of that 
assemblage that it wasn't even noted in the reports. I joined the National 
Council and I have attended every meeting since; they are doing welfare 
work. I asked Mr. Price to-day what was being done along construction lines 
and you have heard his answer. They are beginning to take notice. 

I would like, in ^ way, to answer Mr. Cahill's question about statistics, 
because I have been keeping them in a crude way for a good many years ; that 
is, clipping reports of accidents from the daily papers. A year ago last spring 
I took a clipping bureau's report; then I went and made a tour up 
the coast; when I came back these reports were on my desk; the 
reports of one hundred and eleven days; there had been two hundred and 
twenty-two accidents; forty-six men killed, one hundred and sixty badly 
injured — no, two hundred and some odd; four hundred and sixty scaffolds 
had gone down over the country; a good many painters had been hurt by their 
ropes breaking, a good many falls resulting from that cause. Without any 
doubt the accidents in building construction are way beyond anything in the 
factories. I went down to Massachusetts two or three years ago and went to 
see Mr. Holman; — I believed this to be the case, so I have interviewed every- 
body. I have not heard it talked on the floor of conventions because it didn't 
seem to be interesting. I went and interviewed Mr. Holman, who is in charge 
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of all the accident statistics in the State. He said he was very glad I came 
in to see him; that he had kept those accidents under the heading of " Power 
Transmission." I told him I thought if he would investigate he would find 
building construction, because of the methods employed, was the cause of 
more accidents than any other. He put his people to work, and before I left 
the building they had figured up some three months' time and they agreed 
with me that that was true. If that is true, gentlemen, don't you think it is 
high time that we get right after the question? I have been in the building 
industry in New York City for thirty-five years ; I make a specialty of furnish- 
ing builders with equipment, scaffolding and so on, for such buildings as the 
Woolworth, the Grand Central depot, the Singer building, and that class of 
work; regarding that class of men, I know that construction work can be 
made as safe as you can make your factories; but you have got to go about it 
and do something and find out what should be done and then do it. I am 
very, very glad to know that that question has been taken up. 

Me. Hatch: I want to add just a word. We have a great deal of infor- 
mation in the statistics we collected in 1911 to 1914 as to accidents happening 
in building work. For example; we know that of fatal accidents the largest 
number in that four years was due to falls; workmen falling from scaffolding, 
or into hoist-way openings, and so on. We also have a great deal of informa- 
tion about high scaffolding accidents, whether they are due to breaking of 
scaffolds, or tipping of planks, or breaking of ropes, and so on. I want to em- 
phasize what the last speaker has said. I have been impressed with the fact 
that here is a peculiar hazard which has had very meagre attention ; a hazard 
greater than the factory hazard, so far as serious accidents are concerned; and 
while we have been going after factory accidents for a generation in the State 
of New York, we have just made a beginning in the matter of construction 
accidents. 

Miss Milleb: Have you any statistics of accidents of men who wash 
windows in very high buildings where there is no protection. I saw a man 
washing windows on a six-story building as I came along and it was very 
awful to see; and he had absolutely no protection. Happening to see it made 
me think of it. 

Mb. Hatch: That kind of accident was not recorded in the State of New 
York prior to the time of passing of the compensation law, and we haven't 
yet completed annual figures for the numbers of those accidents. But the 
Compensation Law has brought to light a considerable number of such acci- 
dents, and, of course, when they do happen, they are very serious because they 
are falls from high places on to a pavement and are serious cases. As soon 
as we can complete a year's experience we will have some figures on that point 
which I think will be very interesting. 

CoMMiSSiONEB ROGERS: Any others wishing to speak upon this subject? 

Me. CBtJTM: I was reading an article the other day by Dr. Holt which 
interested me very much, and Dr. Holt concluded in something like these 
words : " If we ever hope to solve the business mortality problem, our activi- 
ties must be along three lines: statistical, preventive and curative." I was 
interested to know that he put statistics first, because I think if you don't 
know your problem you won't be able to deal with it efficiently, or at least 
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with most of them. Dr. Hatch has done splendid work in New York, as I have 
had occasion to know, in the gathering of statistics years ago, to get informa- 
ton along the line of questions that have been asked this afternoon; and the 
advance there has been constantly in the right direction — forward. I think 
Dr. Hatch deserves a great deal of credit for the work he has done. 

Mb. Bxjbke: Mr. Chairman, the paper read this afternon by Mr. Hatch 
is very interesting; I think it is the first time I have attended such a conven- 
tion. What is uppermost in my mind, and what the doctor can very likely 
answer, is this: Would you suggest that an accident should be reported to 
the Industrial Compensation Board and also to the Workmen's Compensation 
Board — double report — or do you think one report should be arranged to 
the Workmen's Compensation Board ? 

Mb. Hatch: Your question is whether or not both to the Industrial Com- 
mission and to some other department of the State? 

Mb. Bubke: Yes, or to one of them? 

Mb. Hatch: I think decidedly one report is all the State ought to require 
of employers. It is a good deal of work to make out those reports, provided 
they are made out the way they ought to be. In New York we had exactly 
your question to decide. 

When the Workmen's Compensation Commission and the Department of 
Labor in charge of inspection, etc., were consolidated in 1915, both of the old 
laws were left on the statute books, which provided for the reporting of acci- 
dents. What was done was to take the two former reports and draft one 
blank to serve both ends; then we did away with a double report by asking 
employers for one report, which for administrative reasons must go to the 
Compensation Commission, because that is where individual cases have to be 
handled first of all. Then they come later to the statistical bureau, or are 
referred to inspectors, coming last to the statistical bureau for statistical 
compilation and study. I am fully convinced that it is putting too much 
of a burden on employers throughout the State to ask that the same accidents 
be reported twice. One report ought to be used for both purposes, in my 
opinion. 

Mb. Regula: Mr. Chairman, I would like to say that you can put these 
statistics in a plant to practical use, and not alone use them in a report to the 
Commission. In this way a number of plants have come to recognize that a 
competition between departments in a plant goes a long way towards getting 
the interest of the workmen; you can take, those statistics, paste them on a 
bulletin board in, perhaps, the machine shop, and show from month to month 
in a graphic way how the accidents in that plant have been reduced. You 
can do the same thing in your wood-working shop, perhaps on one floor or 
possibly in one building, in competition with another. Or, if your operations 
are extended to various parts of the country, by showing how your plant in 
one section of the country has heen able to reduce its accidents as against 
a plant in another section; in that way you make a practical use of these 
statistics you are gathering from time to time. 

Mb. Kohleb: I have been listening this afternoon and yesterday to a 
whole lot about statistics, or whatever you call it; we have had a lot of them, 
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but we have not come to anything definite in any way, shape, manner or form. 
If I am interrupting this subject I hope you will excuse me. 

Mr. E. B. Patton, State Industrial Commission: Mr. Kohler doesn't have 
the disregard for statistics that his remarks would lead you to think, because 
I have foimd out in conversation with him since the morning session that the 
local union of which he is a member has records dating back more than thirty 
years, and a detailed report of every accident that occurred in which one of 
their members was injured. I think that organization is to be commended 
for keeping statistics of that sort, and I hope that organization will some time 
or other make that information public. If he doesn't do it, I shall be very 
much inclined to put somebody on his track to have somebody do it for him; 
and I only wish a great many of the imions would do as well, and make such 
statistics available for the information of all of us. No one, I think, has any 
distaste or dislike for statistics, other than the name — the name is unfor- 
tunate — but the thing itself we can't get along without. Just forget the 
number of esses and that sort of thing, and do keep available the information 
which Mr. Hatch's paper indicated. It will be of great service to all employers 
and to every one who has any interest whatever in lessening the accident total. 

Mb. Kohleb: I might say that I did state this morning something to that 
effect; but I am not used to getting up among an audience like this, but I 
am like an Irishman, once I get started you can't hold me down. I am a 
millwright; and as a mechanic I might say I have been in the business at both 
>nds of it. I have always found the efficient man the trained man; I 
have always found him the best for safety first. Thus, if you 
have a trained man and an efficient man to install your machinery — the 
machinery end of it, is what I am connected with — you lessen the danger 
of accident through improperly installed machinery for transmission, and so 
forth. I stated this morning eighty per cent of the factories in Brooklyn and 
in Greater New York were disregarding the law on that subject; and I men- 
tioned about some big set screw sticking out of a collar; and as I was going 
out of the door, somebody said, " That fellow is full of hot air," or something 
like that, I didn't mean that all set-screws were sticking out, I meant in 
general; the couplings, the pulleys on the shaft, and the closeness of pulleys 
together; and the closeness of a pulley to a coupling, and also the overhead 
erection where they have got the counter-shaft, where they have a belt over 
the man's head. I am speaking of safety first in a factory, where all of these 
accidents could be eliminated, if machinery were properly installed at the 
first installation in a factory. They have beltfi running over a man, the 
machine down below the operator; if anything happens that counter-shaft is 
pulled down on to the operator. If they went to work at the beginning and 
fitted up that factory so they had the pull on the belting away from him, he 
working on this side of the cbtmter-shaft, why, that counter-shaft will fall 
away from him. That is a thing I am trying to bring up. Another thing our 
organization is trying to do is to license a mechanic — to license a millwright; 
because he is the man in the factory that looks out for everything. Somebody 
this morning spoke -*• Commissioner Lynch, I think, about having an inspector 
in every factory. I might say, gentlemen, if that was enacted into law— of 
course, too much legi&lation is no good — but, if that should be done, every 
factory would have an inspector, and that fellow would be responsible for 
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everything that happened in the factory. Then I heard another thing this 
morning about a fellow going around with loose clothes on; if he followed 
out that idea he would have a suit of clothes skin tight; imagine a man going 
around with a suit like that oiling up ! He would feel like a tailor's dummy, 
ornamental but of no use. Our organization has been in existence twenty- 
eight years and they have a membership of only 180; you will say, " That is 
very funny "; but we have an examination, so that a fellow if he wants to get 
in has got to be pretty good. 

Me. Jambs A. Mubphy, Secretary, Bakers' Local Ko. 30, Syracuse: I have 
listened for two days about accidents and their causes, and there is one con- 
tributing cause I have not heard referred to yet, and I would like to know 
if there are any figures — I won't say " statistics " — as to what relation night 
work has to the volume of accidents. I have been connected with the baking 
business for a niunber of years, and there is a lot of night work connected 
with it. I have always been of the opinion that a man working nights is not 
as eflficient as the man working days, and I would like to know if there are 
any figures. 

Mr. Hatch: So far as I know, there are no accident figures — excluding 
the word " statistics " — that would throw light on whether more accidents 
happen to mai employed at night as compared with men employed in the 
daytime. You can see it is a pretty difficult thing to get at the facts relating 
to that. You would have to compare the number of accidents with the number 
of men employed at night; and, so far as I know, there are no figures in 
existence showing how many men are employed at night and how many 
employed in the day time, with which the comparison could be made. We 
have a record of accidents that occur, and our records would show at what 
time, because the hour of occurrence appears on the record. But the difficulty 
would be to get at the number employed at night as compared with those 
employed in the daytime. I have seen somewhere, I can't recollect where, a 
report of some investigation made by an individual employer, showing that 
men employed at night were not as efficient as men employed in the daytime. 
There are pretty obvious reasons why that should be so. Their habits of life 
are not liable to be right; they have business to see to when they should be 
sleeping, and then you come to the question of artificial light as compared 
with daylight/-'— greater strain on the optic nerve; and I think that the ques- 
tion of fatigue as affecting accidents is not nearly so important as the question 
of nerve strain. The fact of the matter is, that accidents occur before the end 
of the forenoon — that is, they are more frequent before the end of the fore- 
noon and before the end of the afternoon. If fatigue were of main importance, 
you would expect the maximiun at the end of the afternoon. 

Mb. Mubphy: If I might say another word, I might explain my object 
in asking the question. I, and a number of other men who work at the same 
business, have always believed that night work ought to be eliminated as 
much as possible; and I guess everybody hopes that legiBlation will follow 
from this Congress along the lines of preventing accidents as much as possible ; 
and I honestly believe there is no man working nights for years who is as 
efficient as the man working days. To begin with, it is against nature; also, 
a toan trying to sleep daytimes hasn't as good a chance as the fellow trying 
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to sleep nights; so many noises; if nothing else, the members of his household 
are aroimd and prevent him getting his proper rest, and when the man goes 
back to the bake-shop at night he is not in as good shape as the man that 
slept at night. And if legislation is to follow from this Congress, as I hope it 
will, I hope they will legislate to eliminate night work as much as possible. 
Of course, it cannot be eliminated entirely, we all know that; but it should 
be eliminated as much as possible. 

Mr. Nelson, Binghamton: Mr. Murphy's question suggested another ques- 
tion, which, to the best of my knowledge, has never been brought up. I would 
like to inquire of the statistician here if he has any figures as to the influence 
of John Barleycorn on industrial accidents? 

Mb. Hatch: We have no records in the Department on that matter. I 
know individual employers have been making investigations along that line, 
trying to find out just what the condition of men injured was prior to the 
accident. It is a very difficult thing to get at. Up to the present time I have 
seen nothing very conclusive — but, as I have said, a number of individual 
employers have taken it up. 

Mb. Nelson: To my mind it is a very serious question; and inasmuch as 
many employers try to prevent accidents by safe-guarding a position, it seems 
to me that is a matter of much concern and entitled to research, as to how 
many injured men come to their work in at least a partially intoxicated con- 
dition previous to such injury. I suggest this in all seriousness, for it is a 
matter in which I am vitally interested, and we are all interested in trying 
to eliminate accidents. 

Mb. Bubkb: I would like to ask Mr. Murphy what is the objection to 
inaugurating day work in the bake-shop? 

A Voice: We all want fresh rolls for breakfast; that is the answer. 

Mb. Mxjbphy: There are a number of reasons, and the time is short. But 
I will state that we have inaugurated in Syracuse — in May, 1903 — that is, 
thirteen years ago, we inaugurated day bake-shops; and the bake-shops, 
except two or three, or three or four, non-union shops work daytimes. I 
regret to say that we lost one shop, that had worked for two or three years 
and then went back on it. But every imion shop works days, and we find 
gets along just as well as the fellow working nights. So I say there are a 
number of cases where the work could be eliminated without any hardship 
to the employer or anybody else. There is a big. field; and I believe night 
work has as much to do with accidents as any oontributing cause; because — 
I think you will agree with me — of the fact that a man working nights and 
trying to sleep days is not as efficient as the man that works days and sleeps 
nights. 

Mb. Connobs, Endicott-Johnson & Co.: I would like to ask Mr. Hatch if 
there are any statistics in the case of infection? Many of our cases are from 
infection, where they get slight scratches from tacks and so on, and often- 
times have to lose a finger by an infection. I would like to know if there 
are any statistics in regard to it, and if there is any one here who knows any 
preventive measures for infection. 

Mb. Hatch: Commissioner Mitchell, I think, will answer that inquiry. 



112 New Yoek State Industrial Commissiois^ 

CoMMissioiosB Mitchell: The question of infection we have had up more 
than anything else, and we have had to deal with it. Dr. Lewy, the Chief of 
our Health Department, has compiled statistics showing the number of infec- 
tions that follow industrial injuries, and his statistics show that 17 per cent 
of all finger injuries result in infection. Now, gentlemen, that means this; 
that an accident to a finger, which may be and most of the time is, simply a 
perforation — a laceration — or a slight injury to the finger, becomes 
infected, and the infection causes the loss of the finger; — either it causes an 
ankylosis or an amputation. Now, these infections could be cured — could 
be prevented, rather — by giving first aid treatment; and if every factory — 
if every manufacturer — would make a rule insisting upon an employee being 
treated with first aid treatment they could reduce the cost of an injury — 
could save the finger — instead of, as it is, paying for it. I say 17 per cent 
of our finger injuries result in infections, and 17 per cent of injuries have 
got to be paid for by the loss of the finger. If you lose a thumb it costs 
sixty weeks' wages; if you lose an index finger it costs forty-six weeks' wages; 
if you lose a middle finger it costs thirty weeks' wages; if you lose a little 
finger it costs fifteen weeks' wages. Now, in money, that is a great deal; of 
course, in suffering it is a great deal more; and after all, the cost in suffer- 
ing is the thing we ought to consider most. So I say all these things — these 
records we make, or statistics, they are all interesting; Mr. Hatch keeps 
them, and he can tell you how much money it costs; but, gentlemen, the 
great thing it costs is not money; it is th.e cost in suffering; it is a cost in 
those things that appeal to the best in men; it is the cost in heartburns; so 
I hope — I am going to speak to you to-morrow — I hope from this Congress 
will come a better understanding between workmen and employers; a better 
understanding of what they ought to do — try and help each other out, and 
try and stop this awful suffering, this awful loss, from unnecessary industrial 
accidents; for, after all, we can prevent half of them. We can't prevent them 
all; there is about one-half of these accidents we can't prevent. They are 
simply as was said and recognized years and years ago — they are acts of 
God — they are things we can't help. But there is one-half of them we can 
prevent; and you men who are managing these factories, and you men who 
are directing the unions, and you gentlemen who are concerned with the social 
welfare organizations, if we can all direct our facts and our actions in an 
effort to prevent these, or in an effort to try and concern ourselves with our 
mutual interests, if we can get together, if we can try and make our plans 
for social welfare — social betterment — if we can sit down around a table 
as men ought to do and try and concern ours^ves about those things that are 
best for our mutual welfare, I am quite sure that we can do more in that 
way than all the laws it is possible for any Legislature to enact. You know, 
I have often said, in my concern about the relations of capital and labor — I 
have often said this, — that if the employer and the workmen would sit down 
together and look each other in the face, look each other squarely in their 
eyes, that they could adjust their difficulties without recourse to strikes and 
lockouts and with the attendant suffering and misery. Because, gentlemen, a 
man can't lie when he is looking another man in the eyes — he can't do it; 
and so it is in this effort we are trying to make in the State of New York; 
to make our State the peer of all States in reducing the number of accidents. 
I say, if we can organize in every factory, in every workshop, on every rail- 
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roaxi, if we can organize a committee of workmen and employers — workmen 
and managers — especially managers — who will meet once a week and who 
will talk it over, about the means of preventing industrial accidents — I say, 
if we can do that, gentlemen — we will reduce these accidents at least 
one-half. 

I don't know whether you gentlemen know what ex-President Roosevelt, 
when he was President of the United States, said; he made the public state- 
ment that more men are killed and woimded by industrial accidents than 
would be killed or wounded if this nation were continually and perpetually 
at war with some other nation. Now, I imagine when he said that, he had 
not in mind, of course, this great war that is going on among the nations 
of Europe; but, making allowances for this unexpected loss of life that is 
happening in the European countries — making all due allowance for that — 
when you consider that 35,000 men are killed and 2,000,000 of men are injured 
every year in the peaceful conduct of our industries, is it not high time that 
the State and national government should exert every possible effort to pro- 
tect the lives and security of the men, women and children of labor? 

I said I was going to speak to-morrow; what I mean is, I am going to pre- 
side to-morrow. I have things in my mind I can't say to-morrow; 
it is in my mind now, but I can't take the time — I wish it were 
possible; but I hope from this Congress there shall be a movement 
started between employers and workmen that will result in the reduction — 
you can't prevent them all — I say, in the reduction of these accidents. 
Gentlemen, if it were possible for this audience — if it were possible for the 
people of the State of New York — to pass through our offices in New York 
city or Albany, and see that seemingly endless procession of crippled men, 
of widowed wives, of sorrowing mothers, of orphaned children, as they pass 
through our rooms — 150 a day the average is — and they go through there 
on their crutches — if you could see these people pass through our offices, I 
am quite sure the great heart of the people of New York would respond, and 
they would prevent this awful suffering by every means in their power. 

Now, gentlemen, I am afraid I have made a speech instead of answering 
the questions asked; but what I want to do, what I am concerned about, is 
that the employers and workmen of the State of New York will, as the result 
of this Congress, get closer together, and that they will do whatever they 
can to prevent the suffering and misery that is easily avoided from industrial 
accidents. 

Mb. Nelson: I want to endorse everything that Commissioner Mitchell 
has said, and his remarks on the subject of infection suggest something to 
my mind. I understand this is a cosmopolitan meeting this afternoon, 
employers, employees and others; and I want to say that, so far as matters 
of infection in our factory are concerned, an injury is never brought to the 
attention of the employee's neighbors at the factory, or the office, until from 
a week to ten days, until after infection has developed, that an accident has 
happened; of course, as employers, we have to pay for that, whether the acci- 
dent happens in our plant or not ; most of them, I am pleased to say, have been 
caused by stubbing on a nail or scratching on a crate or something like that, 
which it seems almost impossible to avoid; but if our employees, our friends 
and neighbors in the business — we are all employees in the same industry 
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at our plant — and I presume most all of our men, if they could be made to 
understand the importance of it, would report it — or could be made to 
report it. We have a first aid kit and could give them peroxide and salve, 
which wouldn't cost the factory a penny more, and we would have the benefit 
of their labor; and I think there is, possibly, opportunity for education along 
that line. We don't want accidents, and they don't want them; but it is 
these little scratches and so forth that bring the infection; and I was very 
glad to hear Chairman Mitchell answer the question in the way he did, 
because it is a matter we are all oonoemed in. 

CoMMissiONEB Ltnch : Before the gentlemen go out, I think it would be 
wise to call attention to this evening's program, to take place in this audi- 
torium. It consists mainly of moving pictures with explanations by com- 
• petent speakers and will make a very enjoyable evening session, beginning at 
8 o'clock and lasting till about 10 o'clock; and the Committee would be very 
well pleased if the local manufacturers could in some way get in touch with 
their people and invite their workpeople to be present here this evening so 
that they may have some representation in this Congress; and the eye pic- 
tures are the things that can be shown bringing this great total of accidents 
which have taken place in this State before you, the manner in which they 
happen, and suggesting some reforms. And this also applies to to-morrow 
evening. I hope that the local manufacturers who are present this afternoon 
will notify their less diligent brothers, inviting them and their people to be 
here to-morrow evening. If they can reach them for this evening, well and 
good; but I would like to have them notified for to-morrow evening; and I 
wish to state that this evening's session will be highly entertaining and 
instructive. 

CoMMissiONEB ROGERS : If there is no further discussion of this question 
before us, we will now adjourn to 8 o'clock this evening. 
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Prssiding Officer: Thomas M. Gafnet, Stbacuse 

Mr. Gafney: During my young life, varied as it has been, it has been 
my privilege to preside over a good many different occasions. I think 
perhaps my repertoire may extend from the Hod Carriers Union to a 
Russian Tea and the Suffragettes. And just to convince you that all our 
heroes are not necessarily dead, it has also been my privilege to deliver 
a suffrage speech at a prize light. Well, I want to be frank enough 
to confess that I don't know just exactly what the duties of a chairman may 
be upon an occasion of this kind. But, however, and that " however,'* by the 
way, is one of the most beautiful words in the English language. All of we 
prominent orators, from Bill Bryan way down here to Tom Gafney, worship 
at the shrine of that however. Let me say, however, that this Safety Con- 
gress has far exceeded my wildest hopes and my wildest dreams. To my 
uninitiated mind a safety congress with its gruesome pictures and exhibits 
during the beautiful Yuletide season reminded me somewhat of a Fourth of 
July parade crossed by a funeral procession. I have not been permitted to 
be present at all of these sessions, and I have not read all of the speeches in 
the papers, but so far as I have been able to glean, much of the blame for 
industrial accidents is placed at the door of the workman. And I am con- 
strained to agree that no doubt that is true. I call to mind that a few years 
ago, when the Mergenthaler typesetting machines were put in one of the 
printing offices of this city, that they came with a hood over the metal pot, 
and that connected up with a chimney so as to carry off the dangerous gases. 
Now, according to my figures, and they are subject to considerable revision 
perhaps, but about one in five of the average workmen, or one in seven, is what 
you might call a " Swift," and probably one in about seventy-five might be 
termed a " Phenomenon." Now after these machines were installed a few 
months, this aforesaid " Swift " decided that this hood was in his way and 
he could not make the very best time. I never could figure why, but he so 
decided, and he asked the machinist if he would not take that hood off. And 
he did, and then immediately followed all the others, who wanted that hood 
taken off from their machines. And presently all the fumes and all the gases 
from the metal pots on the machines went up in the atmosphere and it was 
surcharged with these dangerous gases. I think that the Union Printers' 
Home at Colorado Springs may be the result of a lot of this foolishness. 
Suffice it to say that to-day the typesetting machines that are placed in print- 
ing offices have a hood there, and it is ordered there and is ordered kept 
there by. the operators and is not being removed any more. Now there is 
another dde to this question, however. You can readily appreciate that in 
many of our shops and factories where previous to this merciless, and I 
might say murderous stop-watch system, where men are keyed up to the very 
highest pitch, where the task is cut out for them usually by the swift man^ — 
and it ia just as 'natural as life that in a crowd of workmen there will be 
some men who just naturally can work faster than the others — that task 
cut out by the swift man must be followed pretty generally by all the rest. 
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Now, I remember very distinctly a few years ago that I was employed in an 
evaporator or dry house, evaporating apples, and a lot of us lads were lined up 
paring apples with a little paring machine. They may do it different now. 
But I observed at that time that every boy had his own peculiar way of run- 
ning that simple little machine. Now if that is true with that little machine, 
it is also true with bigger machines and with grown men. And so when a 
man is keyed up to the highest possible pitch, and you bring in some sort 
of a contrivance and place it upon his machine, keyed up as he is, he will 
quickly say that that interferes with his work, and that he is more liable to 
have an accident while that is there than without it. The same thing may 
be true of a man who, keyed up that way and you bring a pair of goggles, 
and the perspiration from him will naturally gather on the goggles and they 
will get steamed up and he will say he can do better work without these 
goggles and he throws them away, or he raises them up as we saw in last 
night's pictures, and then it happens. Now I think I can safely express the 
sentiment of the representatives of labor of this State that no matter 
whether one life has been saved through the instrumentality of this Con- 
gress, or that a finger of an individual workman of the big State of New 
York has been saved through this Congress, that this Congress has done 
much good. It has brought together the representatives of the workers and 
the representatives of the employers, and they have all been seated here upon 
this floor, and we are confident all moved and actuated by the same general 
and commendable principle, the conservation of human life and of human 
energy. And this effort I cannot help but believe bodes good, and brings, I 
think, us a little bit nearer to that great day of all days, when every man 
will be glad to rise up in his place and say, " Yes, to a degree, at least, I am 
my brother's keeper." 

Now, of course, I had a very good speech all framed up for this occasion, 
but I know that if I made my regular speech there would be such applause 
as would interfere with the rest of the program. I have been instructed that 
we have a regular speaker here, and Mr. Hubert Homsby, who is connected 
with the National Civic Federation, is going to speak to you upon the medical 
side of safety. 

PSYCHOLOGY OF THE EMERGENCY HOSPITAL 
Bt Hubert Hobi^sbt, National Civic Federation 

While this Congress has been in session, and until the end of this Con- 
gress, you have heard and will hear much very profitable and instructive 
discussion of safety as applied to the workman. You have heard dis- 
cussion of safety devices, of protective garments, protective shields, 
and so on, and yeu have qJso heard discussed protective regulation and 
education. But there is another edde of safety that has not been touched. 
Wherever small or large bodies of men are gathered together in the pur- 
suit of happiness or livelihood or what not, the humain element must 
be taken into consideration, and unfortunately the human tendency is 
toward carelessness and ignorance of these regulations that yen have heard 
discussed. Therefore, as long as hazardous occupations exist, and I imagine 
that hazardous occupations will exist as long as industry exists, you will 
have accidents. Now the question is how is the best way to eliminate these 
accidents as far as possible and prevent the recurrence of certain injurious 
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conditions. First of all^ it does not behoove us to consider the surgical pro- 
cedure in the mill. It is presumed that the management of a large enterprise 
is going to choose to the best of his ability a man capable of handling the 
sturgical end of his work. He is going to choose a man who has been fitted 
by training and education for the practice of medicine^ and therefore it would 
be a fallacy for him to choose an inferior grade of man for the performance 
of that duty. But that is not the only necessary attribute of the industrial 
surgeon. Unfortunately, the European clinics have in the past, and I am 
afraid are going to continue in the future to conduct their enterprises in 
such a way as to give an absolute black eye to hospitals, clinics, infirmaries 
or institutions for the care of the dependent sick and injured people wherever 
they are found, on whatever continent or in whatever city. If we are to 
make useful citizens out of these vast hordes of foreigners who have thronged 
and are thronging to our shores looking for an equal chance for equal man, 
it is our first duty to conserve their health. They cannot give us their best 
efficiency and cannot gain for themselves their best livelihood unless they 
have at their immediate disposal their own highest efficiency, and I am con- 
strained to believe that their highest efficiency lies in the intelligent practice 
of the well-known principles of hygiene and safety regulation. So much has 
been said on this subject of therapeutics, that I am not going into it at all. 
The therapeutics of the average hospital is more or less standardized to-day. 
We have our certain formulas for antiseptics and aseptics. We have certain 
methods for the removal of foreign and metallic substances in the shape of 
splinters. We have certain types of stretchers and pulmotors and first aid 
materials generally. I am going into the psychological side of the emergency 
hospital, and that to my mind is the most important thing inside of your 
plant. Preventive medicine is so much broader than the practice of curative 
medicine that I do not need to enlarge upon it. To prevent illness is much 
more worthy the man than to cure the illness after it has occurred. When a 
patient, as I said, drawn mostly from these foreign individuals who have 
come here with a terrible fear of the hospital, inbred in them because they 
know in their own coimtries that as soon as they get inside of the clinics they 
are going to be butchered to make a medical holiday, they want to stay as 
far away as they can. They don't want anything to do with it, because they 
are afraid of the man in charge. They are afraid of the man in charge 
because he has an education superior to their own. They are afraid because 
he wears glasses, and because he has an imposing appearance that they are 
not used to. I have heard in my experience in the metal trades especially a 
man say, after having sustained a slight injury of some kind, " Oh, I am not 
going to the hospital. I am afraid of that doctor. He is so cross." And so 
on. They are afraid of the whole scheme. Now when a man is brought, 
either voluntarily or involuntarily to the hospital for the administration of 
first aid, it is naturally the surgeon's first duty to correct the pathological 
condition that he finds, but his duty only begins when he discharges his 
patient cured. His real service comes in the opportunity that should have 
been his for preventive medicine. And it is this that I want you all to con- 
sider as employers. I want you to take this subject home with you, if you 
can, into your emergency hospital, and to see that your surgeons apply the 
things, the weapons, the tools that they have at their disposal in order to 
eliminate this economic waste. The President of this Conference, Commis- 
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sioner Lyncli, told you in his opening address, of the financial waste that 
exists on account of the industrial injuries. This is purely an economic 
questicm. When the patient comes in and is given whatever aid is necessary, 
if the physician will come down to earth and talk language that the layman 
can understand and not begin a long dissertation on toxemia, and so on, that 
the layman knows nothing about, if he will tell him the consequences of 
neglect of injury, the consequences of neglected scratches, due to resultant 
infections, and explain to him in words that he can understand how these 
things occur, that man is going back to his bench, back to his machine, back 
into his mine, back into whatever occupation he pursues, not only with a 
weapon to protect himself against a recurrence of such injury, but also an 
educational weapon for the protection of his fellow-workmen. In the metal 
trades 70 per cent of compensable injuries are due to n^lect of trivial 
wounds, that is, the so-called trifling lacerations, scratches, and so on, due 
to the manipulation of nail-inaking machines, screw-making machines, and 
so on, because they don't attend to them and have immediate attention, and 
they become infected and incapacity is often the result. Very often if a 
wound made by such a thing as a wire nail does not bleed, the man will say: 
" Oh, that is so inconsequential that I won't pay any attention to it." Inside 
of seventy-two hours, or thereabouts, the period of incubation has arrived. 
The malignant bacteria has got in its work and amputation is necessary. He 
goes into a hospital and when he comes out lacking a leg or an arm, very 
often lacking a life, he wonders how it all happened from a cut or a scratch 
that did not even bleed. Now if the ones in attendance, or the physician, and 
more especially the physician, as his word has much more weight than the 
owners, if he will explain to a man that it is not always the wound that 
bleeds that becomes infected, if he will explain in a few concise words of one 
syllable, or thereabouts, that a wound often closes after the penetration, 
leaving the epidermis absolutely intact so far as the appearance is concerned, 
but the infection may be there, that man, when he goes back and sees a fellow- 
workman who has one of these so-called trifling injuries will say, ''Yes, but 
the doctor told me that it is that kind that is the most dangerous." If a' 
workman permits an unskilled fellow-workman or foreman to remove a for- 
eign particle from the eye with a piece of iniclean handkerchief or a piece of 
unsterile gauze, and the resultant infection comes along, he is going to won- 
der how all that happened. If the physician will explain to him that it is 
the use of unclean instruments and unclean cloths that make these infections 
that occur in the factory, that cause these infections, he is also going back to 
his labor, and not only take with him for his own use later on, but he is 
going to use that knowledge for every one with whom he comes in contact. 
Now comes the point of what kind of a man can best do this. The man who 
has the greatest content of the milk of human kindness, and he had better 
sacrifice his surgical training than part with that same kindness, because if 
a physician inspires confidence in a patient with whom he is working, the 
patient will not have that same inborn fear of the clinic or the hospital or 
whatever you want to call it that he has in his own country. If he knows 
that when he comes into the emergency hospital he is going to meet a brother 
and a friend, a man who is going to talk to him on his own level, in words 
that he can understand, and pat him on the back literally or figuratively, he 
is going to come to that hospital not only when it is necessary but whenever 
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he wants to, and that is the thing that is absolutely necessary. I am not 
going thoroughly into another side of this question, but there is a protective 
side in the practice of internal medicine that is of yalue. If the same sur- 
geon has finally gained the confidence of the workmen, in all of their physical 
disabilities, no matter what the occasion, no matter where the cause or 
source, they are coming to him for advice at the inception, not at the cul- 
mination of their disorder. And it is only at the inception of these things 
that they can be controlled. If a man has a bad cold and comes into the 
emergency hospital and he is given proper intelligent instruction and treat- 
ment, a possible pneumonia is going to be avoided. If he comes in with an 
incipient venereal trouble, possible blindness, possible surgical disabilities of 
all kinds are going to be avoided. If he comes in with a lung distress, a pos- 
sible tuberculosis is going to be avoided. And so on down the line. I am 
not going to take very much more of your time on this. All I want to do 
now is to lay particular stress on the carefulness with which you choose 
your surgical supervision. As I said before, the medical side, the actual prac- 
tice of medicine, is a foregone conclusion. If you haven't a man well versed 
in the practice of his profession you are going to lose large sums of money. 
You are going to lose economically all the way through by incompetent atten- 
tion to accidents. But whatever you do, chose a man who has a feeling for 
his fellow-men, who knows what the trials and tribulations of labor are, who 
has a feeling for the man who toils, who understands his problems, if not 
from hid own personal experience, at least from his own spiritual capability 
of understanding these things. Choose a man who will take these people, 
not from a sense of obligation because he ii| being paid, but from a sense of 
duty to his fellow-man, and see that the only weapon that they can really call 
theirs is always at their disposal, absolute continued good health. I thank 
you. 

Mb. Gafney: I think we are ready for the pictures. 

MOVING PICTURES 

Moving pictures illustrating methods of manufacture, machinery guards, 
accident prevention, hospital facilities, fire drills, playgrounds, lunch rooms, 
rest rooms, washrooms, educational opportunities, etc., were displayed by 
Mr. Homsby. The plants illustrated were the Ford Motor Company of 
Detroit, National Cash Register Company of Dayton, and United Shoe 
Machinery Company of Bost<Hi. 
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CoMMissiONEB MITCHELL: The program does not require the presiding 
officer to deliver an address, and yet the temptation to make some remarks 
is so great that this presiding officer cannot resist the temptation to say 
some word which he hopes may be helpful in giving impetus to the move- 
ment looking to the prevention of industrial accidents. If it were possible 
for the men and women of the State of New York to pass through the officer 
of the Industrial Commission and observe the seemingly unending procession 
of crippled men, of widowed wives, of sorrowing mothers, of orphaned chil- 
dren, I am quite sure that anything that was possible to prevent a recurrence 
of these sorrows and difficulties would not be overlooked. I am quite sure 
that the people of the State of New York would do whatever it were neces- 
sary to do in order to reduce to the very minimum the number of industrial 
accidents. As Mr. Lynch stated to you on the opening of this Congress, 
nearly 300,000 working men are injured each year, and nearly 60,000 of them 
are injured so badly, so seriously as to cause them to lose at least two weeks' 
work. And nearly 1,600 working men are killed annually in the State of New 
York. Of course we become inured to the lives lost, to men killed, because we 
read every day of men being killed in battlefields, and every morning the 
papers tell us that thousands afid thousands of men were killed, and we 

become hardened and unconcerned about this terrible loss of human life. And 

• 

yet, gentlemen, this awful war that is devastating the population of Euro- 
pean countries will end, probably in a year or two years, but the industrial 
accidents go on year after year, seemingly without end. It seems to me, 
gentlemen, that this great Empire State, with its fine men and its fine 
women and its fine laws, with the fine spirit that seems to animate our people, 
should result in a concrete movement for the reduction to the very minimum 
of the accidents occurring in industry. Our statistics show that, as I said 
before, we kill 1,500 people a year, that 300,000 persons are injured. Now 
that means about 14 per cent of all the men and women engaged in industry 
are injured in each year. That means that in the course of eight years every 
man and every woman who works is going to be injured. It is true, of course, 
that some men and women are not injured at all. That means that perhaps 
some men and some women are injured four or five times every year. Now 
what I should like to have New York do, what I should like to have the 
employers and workmen of this State do, is to try and work out some plan 
by which our State may be, with respect to accident prevention as it is in 
every other respect, the leading State in the Union. And I cannot make a 
more practical suggestion than that. The employers and workmen shall 
organize in each factory, in each workshop, on each railroad, a committee who 
shall meet at least once each week for the purpose of devising means of pre- 
venting industrial accidents. As I said yesterday, if employers and work- 
men shall meet occasionally, if they shall discuss in a man to man fashion 
the things that concern their mutual welfare, most of the difficulties that 
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have separated employers and workmen, most of the difficulties that have 
caused strikes and lockouts, with attendant miseries and suffering, can be 
largely overcome. 

Now, gentlemen, the first speaker this morning on the subject Classifica- 
tion of Buildings and Materials of Manufacture as the Basis of Safety 
Requirements, is Mr. James C. Heckman, Chairman of the Technical Advisory 
Board, Associated Manufacturers and Merchants, and who is also the General 
Superintendent of the Larkin Company, of Buffalo, New York. 

CLASSIFICATION OF BUILDINGS AND MATERIALS OF MANUFAC- 
TURE AS THE BASIS FOR SAFETY REQUIREMENTS 

By James C. Heckman^, Chairman, Technical Advisory Board, Associated 

Manufacturers and JVIerchants 

The object of the great safety movement in industry in the interest of which 
this Congress is being held, may be briefly simmiarized as the maintenance of 
the bodies of all persons engaged in industrial occupations in the highest 
state of physical perfection and efficiency. 

To this end, innimierable sets of rules and codes have been drafted endeav- 
oring to set up standards for safety and to point out ways and means 
of avoiding all sorts of hazards. Many of these rules have been enacted into 
law, more have simply been promulgated to serve as guides and standards to 
those interested in providing for the safety of their associates in industry. 

In a broad way, the field may be divided, as has been done in the program 
of this Congress, into the general groups of sanitation and industrial diseases, 
accident hazards and fire hazards. 

In the first two grotlps, universal rules applying to all industries seem 
generally to be perfectly fair and practicable. General requirements for good 
sanitation are universally desirable and specific requirements covering special 
industrial diseases apply only to the industries having these conditions to 
deal with. In the field of accident hazards, a gear or belt should be yarded, 
no matter what kind of a machine it is on or in what industry it is employed. 
Industries employing no gears or belts automatically are not affected by such 
rules. 

When it comes to the field of fire hazards, however, it is not so easy to fix 
general standards that may be fairly universally applied. The relative degrees 
of fire hazards involved in different industries vary so extremely that it seems 
apparent that consideration should be given to these variations in formulating 
standards or codes. 

The different conditions obtaining in a celluloid factory and a metal working 
shop for instance, are obvious and it needs no argument to obtain your assent 
to the proposition that safeguards against fire hazards to life that may be 
entirely necessary in the one plant, may be wholly unnecessary in the other. 

It is assumed in this discussion that nothing is under consideration except 
to make proper provision for the safety of occupants of factory buildings. It 
is recognized that other considerations such as safety to property, location in 
congested city districts, insurance requirements, etc., may frequently make 
desirable higher and more expensive types of buildings than may be required 
for the safety of the employees alone. Factory safety standards, however, 
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should limit themselves to the consideration of the safety to life requirements 
only. 

A study of the fire hazard to occupants of factory buildings indicates that 
there are three principal variable factors to be considered in any given case. 

First. — The nature of the industry, with special reference to the combus- 
tibility of the materials used. 

Second. — The construction of the factory building. 

Third. — The exit facilities from the building. 

These three factors are closely interlocked and, in order to provide reason- 
ably for the safety of the occupants of factory buildings, it is necessary that 
all of these three factors be carefully considered in conjunction with each 
other. It seems somewhat remarkable in studying the laws and codes on this 
subject, to find that while the questions of building construction and exit 
facilities have been given considerable attention, almost no attention at all 
has been given to the consideration of the nature of the industry carried on 
in the factory from a hazard-to-life-by-fire point of view. 

The only place in the New York State Law, for instance, in which I can 
find that this question of the character of the industry carried on in a factory 
building as affecting the fire hazard to employees in that building is consid- 
ered, is in Rule 2 of the Industrial Code relating to the enclosure of factory 
stairways in existing buildings. In this rule, a distinction is drawn between 
buildings with combustible contents and buildings with non-combustible con- 
tents. This section of the code is one of the later enactments of the Industrial 
Commission and indicates, I trust, a growing appreciation of this factor as 
the question is studied. 

Except in the relatively few cases where industries are located in very 
poorly constructed buildings of the fire-trap class, it appears to me that the 
most important factor concerning fire hazard is this neglected one of the 
nature of the industry carried on in the building. 

A little analysis of the question of fire hazard to employees indicates that 
its consideration may be covered under three heads: 

First. — The probabilities of the starting of a fire. 

Second. — The probable rate of spread of fire. 

Third. — The facilities for the escape of employees from the conflagration. 

A little thought will make it clear that there is almost no probability of a 
fire being started by a building proper. In other words, an empty, untenanted 
building, doesn't set fire to itself. It is not subject to spontaneous combustion. 
It is only when a building is occupied that there is a probability of its being 
set on fire. This fact is clearly recognized in Underwriters' rates which are 
universally lower for untenanted buildings. 

When a building is occupied there is, of course, a possibility of a fire start- 
ing from some of what are usually considered the fixtures of the building. 
That is to say, fire sometimes starts from defective wiring, defective flues, 
leaky gas pipes or things of that nature. There is, however, no chance of a 
fire starting from the structural parts of the building. 

YThile I have not been able to obtain statistics on the subject, I think it 
will be generally conceded that by far the large majority of fires which occur 
in factories are started in the contents of the factory incidental to the carry- 
ing on of the manufacturing processes employed. 
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In considering the probability of the starting of a fire in a factory, there- 
fore, it appears that our second variable, the construction of the factory 
building is almost a negligible factor and that the determining factor is the 
first variable, the contents of the building. 

It will be recognized that there are very' wide variations in the probability 
of fires starting in factory buildings of different characters of contents. For 
instance, in a metal working factory, the probability of a fire starting is very 
slight, while in a picker house of a textile mill, fires are of frequent occurrence. 
The Dean Underwriters rating schedule specifically recognizes this variation 
in fire causation hazard in different industries as an important factor in mak- 
ing rates. Much good work has been done along the line of the prevention of 
fires and of good house-keeping. Approved devices for handling hazardous 
material and safeguards around hazardous process, can greatly reduce the 
probabilities of fire. Nevertheless, it is to be doubted whether there is any 
manufacturer who is bold enough to say that a fire cannot start in his plant. 

If there is always a possibility that a fire may start, it is obvious that the 
employees in that plant must be protected from the consequences of a fire. 
We cannot, therefore, consider the wide variation in the probability of fires 
starting as a basis for the classification of industries in regard to safety 
measures to be taken. 

After a fire has started, we are immediately confronted with the second 
consideration, as to how rapidly it is likely to spread in a given case. It is 
this factor which is of such grave importance to the inmates. It is quite evi- 
dent that both of tlie first two variables which I originally named, the con- 
struction of the building and the nature of the industry conducted in the 
building enter into this question. Fire may spread either through the struc- 
ture of the building itself, if it is not strictly fireproof, or through the con- 
tents of the building. 

In the majority of cases, the first spread of a fire and the one which causes 
the greatest hazard to the occupants of the building, is through the contents 
of the building itself. Except in the cases of very poorly constructed wooden 
buildings, the spread of the fire through the building proper, is rarely rapid 
enough to affect the safety of the occupants of the building. 

In many cases, the spread of the fire through the contents of the building 
assists in the combustion of the building whereas the same building, if filled 
with non-combustible contents would be but slightly hazardous. In other 
words, a building may bum because it is well started by the heat generated 
by the combustion of the contents while the same building would be very 
difficult to set on fire if the contents were of a non-combustible nature. A 
relation is, therefore, set up b.etween the structure of the building and the 
contents which should be taken into consideration. It seems impossible from 
a safety point of view to set up a proper building standard, irrespective of 
the consideration of the nature of the contents of the building. Provisions 
made to prevent or retard the spread of the fire, such as automatic sprinklers 
and fire- walls, are also factors which must be considered in each case. 

It would seem reasonably clear, that an industry employing only non-com- 
bustible material need not be conducted in a fireproof building; in fact, it is 
hardly possible for a fire in a slow-burning building, with this occupancy, to 
spread rapidly enough to endanger the safety of employees. On the other 
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hand, we have seen instances where, due to the inflammability of the contents, 
a conflagration spread so rapidly through an unsprinklered fireproof building, 
as to cause death, even though the building itself was only slightly damaged. 

I believe, therefore, that the basis for factory building requirements should 
be the nature of the occupancy of the building. There should be a minimum 
requirement below which no factory building could be occupied by any sort of 
industry and from that there should be a graduated rise in the requirements, 
depending upon the combustibility of the contents of the building. 

It is undisputed that a sprinkler equipment Iq a building is a tremendous 
factor in retarding the spread of a fire. Any code on fire hazards must, there- 
fore, give due credit to buildings so equipped. 

If these premises are correct, there inunediately arises a necessity for a 
classification of industries on a basis of the fire hazard to life which they pre- 
sent to their employees. As far as I am aware, little or no attempt has ever 
previously been made to so classify manufacturing industries. 

On the face of it, it appears to be a stupendous undertaking to consider all 
the possible industries of a State or of the country and to classify them on 
this basis. It seems unquestionable that the desirability of such a classifica- 
tion must have presented itself to many students of the subject. It is likely, 
however, that the magnitude of the task has been sufficient to deter anyone 
from seriously undertaking it. 

The Fire Underwriters have had to give the question of the relative prop- 
erty fire hazard of building contents in various industries considerable atten- 
tion in the making of their rates and numerous schedules of this sort have 
been prepared. There is a great deal in common between life and property 
fire hazards and it seems only natural and wise that if any study of the haz- 
ards to lives should be undertaken, due consideration should be given to the 
work which has already been done by the Fire Underwriters. 

The Technical Advisory Board of the Associated Manufacturers and Mer- 
chants comprised of twenty-four engineers and practical factory managers, 
realized that in the consideration of various safety standards, particularly in 
regard to fire hazards, such a classification of industries would be inmiensely 
valuable. They, therefore, employed the Independence Inspection Bureau to 
make a study of the subject and to endeavor to produce a classification of this 
nature. 

The Independence Inspection Bureau went to work on the basis of the work 
already done by the Fire Underwriters. They selected three different rate 
classifications used by various underwriting bodies, compared them carefully 
and used this comparison, together with tl^eir own judgment, based on their 
own experience in providing fire protection iix industries, to produce a classi- 
fication. In the report which they have made to the Technical Advisory 
Board, they have provided two classifications, dividing industries into three 
and five classes respectively, on the basis of the life fire hazard they entailed 
upon their employees. 

The three-group classification establishes the following groups: 

Class A. — Industries working on slow-burning or non-combustible materials. 
Examples of such industries are metal working industries, glass and pottery 
works, asbestos works, tannery and leather working plants, manufacturers of 
heavy chemicals, etc. 
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Class B. — Industries employing moderately combustible materials. Exam- 
ples of such industries embrace various textile industries, woodworking indu- 
tries, paper making and rubber manufacturing, etc. This class probably 
includes the average manufacturing plant. 

Class C. — Industries employing free-burning and intensely-burning ma- 
terials, which cause what are known as ''flash fires." This class embraces 
industries making cotton batting, cordage, coal tar products, explosives, fire- 
works, imitation leather, etc. \ 

The five-group classification produces a further extended subdivision. These 
groups may be described as follows: 

Class 1. — Industries employing slow-burning or non-combustible material. 

Class 2. — Industries employing moderately-burning materials. 

Class 3. — Industries employing free-burning materials. 

Class 4. — Industries employing intense-burning materials. 

Class 5. — Industries employing fiash-burning and explosive materials. 

The Manufacturers' Association Technical Board has given considerable 
thought and attention to the study of this report. It is agreed that the sub- 
division into five classes, of course, gives the finer graduation of life fire risk 
but it is also felt that for the majority of uses, this fine sub-division is 
unnecessary and introduces complications in drawing standards which are 
not conunensurate with the value of the results. The Board believes that in 
by far the majority of cases, the classification into three groups is sufficiently 
fine and recommends that this classification be used in the consideration of 
all standards. 

It is recognized that this classification is tentative and is open to revision. 
There must necessarily have been some border line decisions made and some 
manufacturers may feel upon a study of it, that their particular industry has 
been classed unnecessarily low. 

No such classification should be adopted for code purposes without a full 
hearing being given to all interested parties and an opportunity presented for 
correction and changes being offered. 

The classification is voluminous covering some thirty-four sheets. I will not 
attempt to go into the details of it here. The Associated Manufacturers and 
Merchants take great pleasure in presenting it for the consideration of the 
Congress and will believe that their efforts in having it compiled will be amply 
rewarded if it may eventually become a basis of constructive code making along 
the line of life fire hazard standards. 

Using such a classification of industries into three classes on a basis of 
their life fire hazards gives us an opportunity to classify all necessary pro- 
tective measures in the same manner. Perhaps the next important subject to 
which it may be applied is the requirements or standards for factory 
buildings. 

In my opinion, the present New York State law governing the erection of 
factories to be constructed in the future, is unnecessarily stringent as applied 
to some industries and dangerously lax as applied to others. The law requires 
that all factory buildings, irrespective of the use to which they are to be put, 
more than four stories in height shall be of fireproof construction. The 
definition of the fireproof construction given in the law is very much more 
stringent than the commonly accepted definition of that term and more strin- 
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gent than the specifications contained in the latest building code recommended 
by the National Board of Fire Underwriters. Buildings built to meet this 
definition will unquestionably be very high grade, conflagration-resisting build- 
ings, but I don't think I have ever seen a factory building that meets every 
requirement of the definition. 

From the point of safety to the occupants of the building, however, a build- 
ing so fireproof is by no means always necessary. A slow-burning building 
which will give employees ample time to reach the enclosed stairways and to 
exit from the building is all that safety requires. It is to be remembered also 
that the law applies to buildings wherever erected, even in small towns sur- 
rounded by ample grounds where there is no hazard from exterior conflagra- 
tions. The membership of New England Mutual Fire Insurance Companies 
have shown wonderful records for safety to property from fire, yet these com- 
panies have always accepted and have been the strongent advocates of slow- 
burning construction protected by sprinklers. 

It has been frequently stated and published and I have never seen it con- 
troverted, that there has been no loss of life in a sprinkler ed building due to 
fire, except a few sporadic instances caused by unusual accidents where no 
possible fire protection could have prevented the loss. For example, there have 
been cases where one or two persons have been involved in a fire from gasoline, 
celluloid or other rapidly-flaming materials. In all cases, however, the loss 
has been confined to the local point where it started. 

If, therefore, the records of the history of fires in a sprinklered building 
are so favorable, irrespective as to whether the buildings were of joist ccmi- 
struction, slow-burning construction or fireproof construction, is it wise to 
require in the Stat-e of New York that no factory buildings more than four 
stories high shall be built unless they are of extreme fireproof construction ? 

The law provides that in no fireproof building shall any woodwork or other 
combustible material be used in any partition. We are thus confronted with 
the absurd situation of a man operating a furniture factory or a planing mill 
five stories or more in height, filled full of lumber and all sorts of wooden 
material in its most combustible condition who cannot erect a wooden parti- 
tion around his own private office. 

The law provides that in buildings over 100 feet in height, wooden floor 
finish may not be used. In my experience, I have not found a satisfactory floor 
finish for general factory purposes other than wood. The various forms of 
concrete floors are detrimental to the product in many cases and certainly- 
detrimental to the health and comfort of the employees using them. The 
floors are hard, non-resilient and cold and it is very difficult to keep them 
from becoming dusty and to prevent them from wearing badly under trucking 
conditions. Wooden blocks laid directly on a cement floor or hardwood floor- 
ing laid on sleepers imbedded in concrete on top of a concrete slab bum so 
slowly that in my opinion, they present no hazard to the safety of employees. 
They are accepted by insurance companies in their highest grade risks. There 
are other minor technical points in the definition which one finds very trouble- 
some and expensive to meet when attempting to design a practical working 
factory building to comply with it and inasmuch as they have no practical 
effect on the safety from fire to occupants of the buildings, they have no place, 
in my opinion, in a factory safety building code. 

I believe that the ideal code should permit three classes of buildings. 
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First. — Frame or brick and joist construction up to the present limit of 
four stories. 

Second. — Slow-burning construction of the mill type which has been worked 
out in detail and approved by the National Board and the mutual insurance 
companies, for buildings up to eight stories in height. 

Third. — For buildings above eight stories^ a fire-resisting building of non- 
combustible materials along the lines already provided for fireproof buildings 
in the New York State Law, omitting certdin excessive requirements such as 
those already mentioned which do not present a hazard to the occupants of 
the building. 

I believe the industries occupying these buildings should be grouped into 
three classes as outlined and that the code should embody a schedule making 
a minimum building requirement for each of the classes of occupany. Proper 
credit should be made for sprinkler equipment in the buildings. Enclosure of 
stairways should be required to provide safety zones for the exit of occupants 
about as provided in the present New York State Law. 

I present herewith a table to make more clear the general idea. The table 
is entirely tentative and is made up more as an illustration of the idea I have 
in mind rather than for acceptance as a working basis. It should have con- 
sideration and discussion by men competent to pass judgment on such mat- 
ters and be the result of the composite judgment of many minds before being 
considered even as a possible working proposal. 
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Any table of this nature must appear to be more or less arbitrary and 
dependent upon the judgment of the individual preparing it. In order that it 
may not appear absolutely arbitrary, I shall explain briefly my reasons for 
the various divisions made. 

Let us contrast it with the present New York State Law governing the 
erection of new factory buildings. The law makes just two distinctions. Any 
old kind of an industry may be conducted in any old kind of a building, with- 
out restriction as to its construction aside from proper provisions for exits, 
if the building is not more than four stories high. 

Any kind of an industry, no matter how little hazard there is connected with 
it, if conducted in a building over four stories high erected after 1913, must be 
conducted in a fireproof building. Except for one particular case no sprinklers 
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are required for any conditions, although the number of occupants in a build- 
ing may be increased if sprinklers are installed. 

In contrast to these provisions, the proposed new table provides the 
following: 

For Class A industries, occupying frame or joist buildings, the requirements 
are the same as the present law. Class A industries occupying mill construc- 
tion buildings are permitted to occupy buildings up to eight stories high, four 
stories higher than under the present law. 

In my opinion, the materials used in these industries present little or no 
fire hazard and a mill constructed building would bum so slowly, if contain- 
ing only non-combustible materials, that the occupants in the building would 
have ample opportunity to escape in case of fire without danger. 

The requirement for industries of this class occupying fireproof buildings 
would be the same as the present law except that the proposed requirements 
for fireproof buildings are not so rigid as those under the present law. 

In Class B industries, occupying frame or joist constructed buildings, the 
proposed schedule requires that the building shall be sprinklered if of three 
or four stories in height. This is mol'e rigid than the present law which does 
not require such sprinkling. My reason for this requirement is that the con- 
tents of the building being of a combustible nature might easily accelerate 
the burning of the building itself and if the building is more than two stories 
in height and the fire is not retarded by sprinklers, might jeopardize the 
escape of the occupants. In industries of this class, occupying mill-constructed 
buildings, I have raised the present limit from four to five stories for 
imsprinklered buildings and from four to eight stories for sprinklered 
buildings. My reasons are that, in my opinion, moderately combustible 
contents would not cause a mill-constructed building to bum rapidly 
enough to endanger the occupants in a five-story building before they 
could escape. If the building is sprinklered, I believe that the sprinkler sys- 
tem would unquestionably control the fire so as to offer no danger to the lives 
of occupants up to the eight-story limit. This eight-story limit on mill-con- 
structed buildings is largely made on the basis of its being about the practical 
limit for building such buildings. With sprinkler equipment, they may be 
safe still higher, but I think a restriction to eight stories will not be regarded 
as a hardship by any one. With industries of this class, occupying fireproof 
buildings, the conditions are the same as under the present law. 

In Class C industries, I have limited the height of unsprinklered buildings 
to two stories, regardless of the construction of the building. • In my opinion, 
the life fire hazard in these industries is entirely due to the rapidity of the 
spread of fire through the materials of manufacture and completely inde- 
pendent of the character of the building. 

Unless this rapid spread of fire is checked by a sprinkler system, the life 
hazard offered employees is too great to permit them to work above the second 
story. 

I have not provided for the employment in these industries of any new 
fr^me or joist-constructed buildings more than two stories high because I do 
not think they are safe. 

I have made the same limits in sprinklered mill construction and fire-resist- 
ing buildings as I have for Class B industries because I believe that the 
sprinkler equipment neutralizes the extra hazard of the building contents. 
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I believe very strongly in a graxled system of saiety requirements which 
will penalize bad conditions and reward good ones as an inducement to manu- 
facturers to improve their conditions. If a manufacturer finds that by mak- 
ing certain expenditures, he can put himself into a class where the conditions 
are less exacting, there is ah inducement for him to progress. The present 
New York State building requirements, in my opinion, operate in just the 
reverse direction. 

A manufacturer can continue to occupy a very poor type of building hazard- 
ous to his employees, indefinitely. He knows that if he builds a new building, 
more than four stories high, he will be required to build the most expensive 
type of building known. The result is that he does not build. Under the 
provisions which I have suggested, he can build a building which will be 
entirely safe for his employees and a very great improvement over their pres- 
ent conditions at a very much more reasonable expenditure than the present 
New York State Law permits. 

Under the conditions, it might even be possible to require that after a 
reasonable term of years, all factory buildings be brought up to the standard 
requirements for new buildings. 

The third variable in the consideration of the safety of employees from fire 
hazards is the question of exit facilities. The New York State Law and the 
rules at present base the required exit facilities on the floor area of a factory 
and on the number of occupants on the floor. These conditions, of course, are 
fundamental but there is a third fundamental, namely, the combustibility of 
the contents of a building which the law does not consider. I imderstand that 
the question of proper exit facilities is to be the matter for a separate paper 
and discussion and so will not enter into it here. I wish only to make this 
point, that no solution of the problem can be complete which does not consider 
all three of these factors instead of only two of them as is the present case. 
Here also is a problem where a classification of industries by their fire hazard 
to workers is essential to the proper solution. 

CoMMissiONEB Mitchell : Mr. Heckman is the only person on the program 
to make a formal address. The paper presented by him is now open to 
discussion. 

INDUSTRIAL SAFETY IN CALIFORNIA 

By Paul Schabbenbebg, Editor, Coast Seaman's Joubnal, San Fbangisoo 

I am not quite certain whether I am in order just at this time. I left my 
home town on Election Day, and T have brought with me a message from the 
Industrial Accident Commission of California to this Congress, and, if I may, 
I will proceed to read it. I was particularly pleased to have the Chairman 
refer to the desire for co-operation between employers and employees, because 
I feel tliat we in California have gone about as far as things can ever approach 
during the "present industrial condition. 

It is a pleasure to convey greetings from the State of California to New 
York State. We of the Pacific Coast pledge the heartiest co-operation in the 
country- wide movement to reduce the hea\'y loss of life and limb caused by 
industrial injuries. 

When the Workmen's Compensation, Insurance and Safety Act of California 

6 
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became effective on January 1, 1014, the Industrial Accident Commission 
decided to secure the very best men available to organize the Safety Depart- 
ment. No qualifications were asked, or considered, other than engineering 
ability and the possession of temperaments that would enable the men to 
co-operate with employers and employees. From the beginning the result has 
been gratifying. The primary object of reducing deaths and accidents in the 
industries of California has been attained as a result of support tendered by 
employers and employees. During 1915 there were 158 fewer deaths than in 
1914. 

United States Co-operation in Mine Safety 
For the first time in the history of any of the States, the United States 
Government was asked to co-operate with the Industrial Accident Commission 
of California in the work of accident prevention. Dr. J. A. Hohnes (deceased) , 
Director of the United States Bureau of Mines, was delighted at the proposal 
that came from the Pacific Coast. An agreement was drawn up and signed 
in behalf of the Bureau of Mines and the Industrial Accident Commission. It 
was immediately approved by Franklin K. Lane, Secretary of the Interior. It 
provided for the delegation of a highly skilled mining engineer of the Bureau 
of Mines' staff to take charge of the mine safety work in California. H. M. 
Wolflin was selected. He had charge of the Mining Department until Decem- 
ber 31, 1915, when he resigned to become the Mine Safety Engineer for the 
Bureau. He had the advantage of going into the field with the support of 
both Federal and State Governments. Mr. Wolflin was very successful in his 
efforts and organized a small force of deputy mine inspectors, chosen as a 
result of a thorough examination conducted by the State Civil Service Com- 
mission. Half of Mr. Wolflin's salary and expenses was paid by the Federal 
Government and the other half by the State of California. He made a careful 
survey of mining conditions and recommended numerous changes that have 
been followed in practically every instance, so that the work of mining may 
progress without the drain heretofore considered necessary on human life and 
limb. Mr. Wolflin was succeeded by Edwin Higgins, also a United States 
Bureau of Mines engineer and a man exceptionally well qualified to continue 
the work. He has organized a miners* Safety Bear Club among the miners of 
California. This club had, on November 1, 1916, 5,378 members, and each 
week brings additions to the roll. 

Mine -Safety Rules 

On June 11, 1915, there was held in San Francisco a public hearing to con- 
sider Mine Safety Rules. These rules had been prepared by a committee rep- 
resenting the California Metal Producers' Association and miners' organiza- 
tions. It was impossible for the employees to attend the committee meetings. 
They presented their views through the mail. The result was that the employ- 
ers were very largely instrumental in presenting a splendid set of rules for 
consideration. After full opportunity for discussion, the rules were made per- 
maCnent by the Industrial Accident Commission and became effective on Janu- 
ary 1, 1916. 

The advantage of the system before described is that the employers and the 
employees in an industry prepare their oa^ti orders, rules or regulations. This 
takes the preparation out of the domain of politics, gives time for careful con- 
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sideration and places the work in the hands of men who know the business 
requirements and who are best qualified to act intelligently. This method has 
proved all that could be desired. 

Two Important 'Maximums 
The Industrial Accident Commission wants to secure a maximum of safety 
at a minimum of cost to the employers. This is not as difficult a task as 
might be considered at first glance. Home-made safeguards are advocated. 
Our safety engineers have the ability to show employers how to construct 
these guards or to use waste wood or iron to protect men from dangerous 
places or from coming in contact with moving machinery. 

Public Hearings in All Industries 
The California law calls for public hearings to consider safety require- 
ments, and the Industrial Accident Commission has full authority to make 
proposed orders permanent after hearings are held. Kecognizing that it is 
impossible for three busy men to acquaint themselves with the needs of diver- 
sified industries, the California Employers' Federation and the California 
State Federation of Labor were asked to appoint small committees to super- 
vise the preparation of safety orders, rules and regulations. There was an 
immediate and favorable response from both organizations. Sub-committees 
of those engaged in the different industries are now busily at work ascertain- 
ing what is needed to make employment safe. Care has been taken to see 
that employers, employees, insurance men and others who may be specially 
interested are given representation on the sub-committees. The central com- 
mittee meets in San Francisco. In Los Angeles the Merchants' and Manu- 
facturers' Association and the Central Labor Council have selected energetic 
committees to co-operate with the committee in the North. The same applies 
to the sub-committees. General Safety Orders became effective on January 1, 
1916, and many of the industries have been cared for by orders specially pre- 
pared to meet their needs. 

Safe Electrical Construction 

Another department of the Federal Government that has kindly referred to 
the activities of the Safety Department is the United States Bureau of Stand- 
ards. Dr. E. B. Rosa has complimented the Industrial Accident Commission 
on the thoroughness of its operations in the field of electricity. All the large 
and nearly all of the small electrical plants have been carefully examined by 
our expert, and Dr. Rosa said that his recent visit to California led to the 
conclusion that this State was probably the equal of any State in the Union 
in its intelligent effort to provide industrial safety. Last year our electrical 
expert visited New York and Washington, D. C, to consult with representa- 
tives from other States so that there may be adopted standards for electrical 
construction. 

High-Grade Safety Experts 

John R. Brownell was selected to head the Safety Department. He studied 
at the Massachusetts Institute of Technology and had wide experience in 
safety work in the industries. Just prior to accepting the offer tendered him 
by the Industrial Accident Commission, he had 7,000 men under his care at 
the Pennsylvania's Steel Company's plant at SteeltoB, Pa., where he was the 
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safety expert. He brought to California a knowledge of the latest develop- 
ments in his particular field. Four engineers were selected in San Francisco 
and one in Los Angeles during 1914, and the force was increased during 1915 
after the State Civil Service Commission had conducted competitive examina- 
tions. These men are experts in their different lines. 

Two Safety Museums 
A Safety Museum has been installed at 529 Market street, San Francisco. 
It is operated under State auspices and has approximately 150 exhibits and a 
department showing photographs and pictures appropriate to such a museum. 
No recommendations are made to employers as to the best devices obtainable, 
but all exhibitors are given an equal chance and employers fully advised as 
to what is available in their particular vocations. Some of the largest indus- 
trial concerns in California have circularized their employees urging them to 
visit the Safety Museimi so that they may keep in touch with the latest ^ven- 
tions for saving life and preventing accidents. Many of the exhibits have been 
sent to California from the Atlantic Coast. The second Safety Museum has 
been opened in the Union League Building in Los Angeles. 

" Safety First " Conferences 

The Industrial Accident Commission has held " Safety First " Conferences 
in the principal cities in California in order to let the citizens know what 
was being done, impress upon them the need of co-operation, and to show a 
number of pictures that vividly impress upon the mind the importance of 
" Safety First." Nearly all these pictures deal with California factories and 
work shops. Some of them show the "before and after" effects of 
safeguarding. 

Employers have frequently asked for the suggestions of our safety engi- 
neers. The compulsory compensation features of the law drew special emphasis 
to the need of preventing accidents. Insurance is not compulsory in Cali- 
fornia, and many of the larger establishments do not carry coverage. This 
means a lively interest in industrial safety, and those employers that do insure 
realize the effect accident reduction has on the rates. The insurance companies 
have well-equipped safety departments, and are operating in conjunction with 
the State Safety Department, wherever possible. Another important factor 
in " Safety First " is the reductions in rates that are given for the installa- 
tion of safeguards. This merit-rating plan has proved advantageous. 

Further Steps to Decrease Accidents 

The Industrial Accident Commission is a member of the National Safety 
Council, and secures the bulletins that are issued weekly. 

One of the officials of the United States Bureau of Mines was delegated 
early in the year to give first-aid training to the miners of California. Several 
hundred men have been informed of the best way to treat their injured fellows. 
Plans are under discussion to enlarge this feature of our activities. 

Last year there were more than 60,000 industrial accidents reported in 
California. This niunber is altogether too large. One of the main purposes 
of the Industrial Accident Commission is to reduce this heavy toll on the 
workers to a minimiun, and to get the best results that come from sanely and 
intelligently co-operating with all those interested in any given industry. 
Accident bulletins have been sent out to employees. They have been printed 
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in different languages. Special attention has been given to the formation of 
shop committees so that the men may take that interest that is so important 
in order that the desired end may be attained. The use of signs and general 
methods of publicity have also been urged in this connection. 

Looking back over the operations of the last two years and ten months, the 
California Industrial Accident Commission has the satisfaction of knowing 
that its plans have worked well and that there is every prospect for a con- 
tinuance of united effort to remove the reproach from industry that human 
life has not been taken into the consideration that it deserves. 

Industrial Deaths Reduced 
The Industrial Accident Commission has issued figures giving the number of 
deaths in the industries of California during the year 1915 and draws atten- 
tion to the list as compared with the statistics for 1914. In the latter year 
there were 691 workers killed and in 1915, 533 workers gave their lives to the 
industries of the State. The following table shows the reductions in the death 
list by occupations ( the word '' Service " includes employees of men in the 
professions, as well as those engaged in hotel service, apartment houses, res- 
taurants, domestic servants and amusement or entertainment employees) : 

1914 1915 

Agriculture 62 55 

Constmctiott 115 78 

Extraction (Mining and Quarrying) 86 71 

Manufacturing 121 99 

Service 24 25 

Trades 24 20 

Transportation and Public Utilities 239 172 

Unknown 20 13 

Total 691 633 

This effective work in behalf of " Safety First " has been accomplished as a 
result of cordial support from employers and employees, the public generally, 
and the press of California. It is a striking result to be able to show a reduc- 
tion of 158 in the death roll of 1915 as compared to 1914. That this reduction 
comes as the result of careful planning is shown by the decreases in the main 
industries of the State, excepting Service, where the record shows an increase 
of one death in 1915 over 1914. 

It is the hope of the California Industrial Accident Commission that statis- 
tics will show a substantial reduction for each succeeding year. Our aim is 
that no preventable death shall take place. 

In the meantime we are proud of the work already accomplished, for the 
158 lives referred to sp<»ak in terms of breadwinners saved to wives and little 
children and an enrichment to the State's citizenship. 

GENERAL DISCUSSION 

JVlB. Caknon, Workmen's Compensation Service Bureau; If I imderstood 
Mr. Heckman right, he stated that there had never been any attention given 
to the consideration of the nature of the industry carried on in the factory 
up until the time the classification was made. I wonder if he knows that all 
of the plants in this State have been rated imder a schedule since the Com- 
pensation Law went into effect, which does just exactly this thing, and that 
under that schedule there are three classifications of industries according to 
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the fire hazard. That has been in operation in this State since, I think, July, 
1914, and was in operation in other States for about a year prior to that. 

Mb, McDokald: In looking this over, I have been in a cotton mill all my 
life, and of course you know the picker room of the cotton mill is very sus- 
ceptible to fire. It is very inflammable material, and I have gotten to be quite 
a crank on the sprinkler system, and I have been wondering if it would not 
be better to insist that all buildings put up for manufacturing purposes in the 
State of New York over two stories h^gh, that employ above a certain num- 
ber of hands, should have a sprinkler system. Wouldn't it help a great deal 
if all of our manufacturing buildings were sprinklered, regardless of the 
material used in that building. I have seen marvelous results obtained from 
that thing, and I have seen Are run along belts and rope drives, and be 
snuffed out by the efficiency of a sprinkler system. And I have thought that 
if we insisted that buildings should have a sprinkler system it would make 
a tremendous difference in the death rate from fires to our employees. 

Mb. Heckman: I think I am just as strong an advocate as the gentleman 
who has just spoken, and I think it would be highly desirable if every factory 
in the State had a sprinkler system. It is a question in my mind, however, 
that in an industry employing absolutely non-combustible material, like a 
metal working plant, or glass works, where there is nothing to burn to start 
the fire, or where there is no considerable amount of combustible material in 
the building or in the plant, whether a sprinkler system should be required. 
I know of such plants that have a sprinkler system in, and find that they are 
good investments, but from the point of view of safety to the inhabitants of 
the building, it seems to me that would be rather a harsh requirement. I have 
suggested such sprinkler systems in buildings where in my opinion the occu- 
pancy required them. 

Mb. Jones, Jones of Binghamton: I want to ask Mr. Heckman a question 
in regard to his paper. He suggests as being most advisable a wooden floor 
on a concrete base. How does he take care of the germ proposition. Hotv 
are you going to clean that wooden floor. 

Mb. Heckman: I do not see any more difficulty in cleaning that floor than 
any other wooden floor. You have your concrete floor, the sleepers and the 
space between the sleepers is filled up solidly with concrete, so that there is 
no space there, and then your wood floor is laid on that. 

Mb. Jones: But on your surface you have a germ proposition. The ques- 
tion of the germ proposition on the wooden floor and the concrete floor. 

Mb. Heckman: The wooden floor may be scrubbed as a concrete floor may 
be scrubbed. 

Mb. Jones: Will you get germs out by scrubbing a wooden floor as you 
would if you flushed a concrete floor? 

Mb. Heckman: I don't know as I have given that particular point atten- 
tion. It does not occur that in the average factory such antiseptic conditions 
are necessary. In a hospital or shelter that would be very important. 
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Mr. H. G. Meacham : As far as the matter of antiseptic conditions are con- 
cerned in a wooden floor composed of wood blocks, treated as they are before 
laying them, and smeared over the top with pitch, it seems to me there is ab.so- 
lutely no chance for any germ lying in that floor. To my mind it is an ideal 
floor. 

Mr. Burke: Mr. Chairman, Ladies and Grentlemen: The paper read by 
Mr. Heckman here this morning is a very important one, and I am looking 
at it in the interest of the manufacturer, the employees and the factory inspec- 
tion department. It is a well-known fact of course that you have in New 
York State, the same as in other States, miscellaneous kinds of industries. 
We have the sprinkler system. But the difficulty the factory inspector is 
usually confronted with is to try and gauge the temperament of the employees 
in the industry in order to safeguard them. Now it is a well-known fact that 
you may have smoke in the factor^ and the sprinkler system has not started to 
work, but with a little smoke and a very little fire you have a panic. Where 
we find closed stairways and fire-escapes that were inadequate to take care of 
the inmates, and a sprinkler system, it seems to me that the insurance com- 
panies and exchanges and those who usually follow contracting in a general 
way are out to safeguard the building, losing sight, you might say, for the 
moment of the inmates. Not intentionally, but that is our view. Now we 
have fire-escapes, we have these exits provided, and even then, with all of the 
exits provided, there are times when there is loss of life by reason of panic, 
caused by the temperament of the inmates of that factory. It is a very hard 
thing to regulate, and we have never been able to say truly of any building 
that I have ever seen, once it is occupied, that it is absolutely ^afe for the 
inmates. The question of floors has been introduced. You may put in the 
best floors possible from a sanitary point of view and, even then, some fac- 
tory owners will not give the floors the attention that they require to keep 
them sanitary. Not only that, but as the gentleman has suggested here, 
various industries operating in a factory building, should be classified. Quite 
true. That is a very good idea. But here is what usually follows. We will 
say a gentleman or a company may start a factory, conducting it, we will say, 
as a textile factory. Well, it subsequently follows, probably, that they will 
sell that building to somebody else, who starts another line of industry. And 
once these plans are approved by both the municipal and the State depart- 
ments, and the inspector subsequently passes over the ground again, after the 
tenancy has been changed, and holds that the later industry is more hazardous 
than the former one and requires more exits, the management finds fault and 
raises a very strong objectiqn toward meeting the recommendation of the fac- 
tory inspector. They may go so far as to tell you that the underwriters' 
inspectors have given them a certain rating on the building and the contents. 
But there is one thing that is paramoimt to all, and that is the safeguarding 
of the inmates from a factory inspector's point of view, and I know it is the 
intention likewise of the owners of these factories, that they want to make 
their factories as safe as they can to their inmates. So I see a great many 
objections to this. The reason why I introduced myself in connection with the 
paper is that we might have further discussion, because there is a lot of edu- 
cation that may be obtained along that line. 



136 New York State Inpusteial CoMMissioiir 

Mb. : K we can require a certain standard for a building to be 

occupied by a certain industry, cannot we require that before any building 
can be occupied by another industry that it must be suitable to that industry? 

CoMMissiONEB Lynch : I think it is regrettable that Mr. Heckman's paper 
could not have been printed in sufficient number of copies to supply the people 
who are here this morning, because it is somewhat difficult to discuss a paper 
that is rather technical by hearing it read but once, but the same thought 
that is expressed by Mr. Burke occurred to me. We construct a building for 
a particular industry and then the industry failing, as they sometimes do, it 
moves out and a more hazardous industry occupies the building. Now what is 
to be done then? The answer made by the gentleman who just took the floor 
is one of those plausible answers that pushes aside the problem. Cannot we 
just do this? Of course we can, but then again we cannot. The money is 
invested in this building. It represents a large outlay, and the man with the 
hazardous industry says, "Well, why didn't you have it built right in the 
first place? I assumed it was built for factory purposes. I had a right to 
make that assumption, and it was the business of the State to see that it was 
of the very best kind of construction. Now I have got this building on my 
hands. What am I going to do about it? " And then the answer of the State 
Industrial Commission is not quite so easy. I agree with much that Mr. 
Heckman said. I would not want to discuss the paper without a study of it, 
but then above everything stands out just that one proposition. I know that 
certain well-established industries erect buildings and occupy them for years, 
and I know of other industries that occupy them for month only, and they 
are not. few. They may be few by comparison, but they are not few, and they 
present problems that the State Industrial Commission must take into 
account. We have them every day, every Wednesday, in New York, when 
they are considering the variation calendar, trying to accommodate some 
building to some industry, sometimes trying to accommodate a building 
erected for a particular purpose and afterwards turned into a tenement fac- 
tory. It is something that should be taken into consideration. 

Mb. Gebnon: I listened with much interest to Mr. Heckman's paper, and 
I agree with a great deal of it. But I would like to ask if they gave any 
consideration to the tenant factory building. I am not speaking now of the 
building that might change because of the fact that the building was com- 
pletely emptied and another tenant moved in with a different class of manu- 
facture, but of our ever-changing tenant factory building that we have in this 
State to a large number, where one floor moves out this week and another 
floor next week. It seems to me that a building of that class should be of 
rather a high type of construction, and I would like to ask Mr. Heckman if 
they gave that any consideration. 

Mb. Heckman: I agree with Mr. Gernon that a building to be used as a 
tenant factory should be Of a very high type. I understand this proposal 
refers to buildings to be constructed in the future. It would seem to me that 
a landlord or an architect erecting a building which they knew was to be 
occupied as a tenant factory would necessarily so build it that any kind of a 
tenant could go in, and therefore would build it to meet the highest require- 
ments. In regard to Mr. Lynches remarks, I realize fully the seriousness of 
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the situation. It should be recognized that in all buildings there should be 
specific features in them to meet the particular industry which occupies them. 
That any new industry that is of a different nature must usually make some 
alterations in the building to meet its particular requirements, and among 
those alterations would necessarily be the importance in regard to fire hazard 
if the law so requires it. 

CoMMissiONEB Lynch : But is it always possible to obtain those things 
after the building is erected ? It would mean in many instances that the build- 
ing would be practically worthless after the first tenant had vacated. Another 
proposition is the isolation of all the buildings built in the country that do 
not need to be of so high a type of construction as the building in the city 
where the abutting fire hazards are greater, and yet we find in the country 
that while abutting hazards are not there, the fire protection is not there. 
That the fire protection of the city is lacking in the country factory, and that 
therefore one counterbalances the other. It is when we consider the question 
of lowering the standard of construction as set in the law for buildings, the 
plea may be made as Mr. Heckman makes it, in connection with the industry 
if it was to remain stable and all that, but with the changing industry, with 
the number of other questions that must be taken into consideration by the 
enforcing authorities, a number of difficulties are presented and a number of 
problems that are very difficult to overcome. And for that reason I say I 
still regret that we did not have an opportimity to study Mr. Heckman's 
paper in order that we might discuss it from all points of view and from our 
knowledge of the actual obstacles in connection with the enforcement of the 
law. There is the other proposition in the working out of a satisfactory, 
reasonable and sensible building code for the State Labor Department as 
applied to factory buildings and mercantile establishments in connection with 
the influence that that law has on the erection of buildings in the State to be 
used for other purposes. We all realize, I think, that that is a problem which 
should be worked out and met, but it requires some great holocaust, some 
tremendous loss of life in office buildings, in hotels, in tenement houses to 
draw the attention of the people to that phase of construction work in the 
State, but nevertheless the factory law has had a great influence on the erec- 
tion of new buildings for those purposes, so that the question of lowering the 
standards is a serious one, not only for the factory owner but for the general 
building ideals of the State as a whole. 

Mb. Gebnon: There is a feature of Mr. Heckman*s paper I would like to 
hear discussed by those who are conducting the factories of the State and that 
is the question of the wooden floor. I do not think a wooden floor adds great 
hazards in certain types of buildings. Anybody who has had any experience 
in working on a cement floor and wood floor know what I am speaking of. 
No cement is as efficient as a wooden floor. There is more life to a wood floor 
than there is to any other kind of a floor. I believe that if it were possible 
to study the effects of a cement floor on an employee as against his efficiency 
on a wood floor we would wake up to something. Now there is also the dust 
problem on the cement floor which is greater than on a wood floor in certain 
classes of business. But any one who has had to stand right there all day on 
a cement floor, or move around on a cement floor in their mechanical opera- 
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tions, and on a wooden floor, know that there is something to that proposition, 
and if we had a real study of it it would be very valuable, and I think some 
of the cement floors would be covered with wood for the sake of the efficiency 
of the worker. 

Mb. Hausikin: The American Lithographic Company's floors are covered 
with an asphalt at the present time (known as Neuchatel asphalt), and they 
l)elieve wooden floors to be better owing to our experience with them at our 
Brooklyn, Bush Terminal plant. Continual use of oil throughout the plant 
.softens the asphalt and causes ruts from wheels of trucks which makes heavy 
trucking hazardous. We also find that asphalt of a soft nature is dangerous 
where nails are used in abundance; they are allowed to scatter about the 
floor causing the heads to be embedded in the asphalt when stepped on, leav- 
ing the point erect to penetrate the foot of the next passer-by. A great many 
accidents in our plant were caused this way. After experience in our Brooklyn 
pressrooms, we believe a maple wood floor is the only serviceable floor for 
manufacturing purposes as carried on in the printing industry. 

Mb. Hegehan: I just want to say that my company has been building 
factory buildings for a great many years, and we have hunted high and low 
and industriously for a substitute for wooden floors and we have not found 
it. If someone here can suggest a good one I would like to know it. 

Mb. Tansley, William A. Rogers Company: In regard to nails becoming 
imbedded in asphalt floors, I might say that where there is any trucking they 
will also imbed themselves in hard maple floor. I seldom go through the 
shipping room of our factory but what in some place or other I find a nail 
hid in the floor and the point just in the right position to enter some fellow's 
shoe, provided he should hit it right. The time is coming, I believe, when the 
hard maple floor or other hard material is going to be prohibitive; the cost 
is going to be such as to be prohibitive. And the cement floor, I agree with 
the gentleman on the right, I do not believe it is as comfortable for the 
employees, and again it is just as comfortable as the wood floor when the 
wood floor has been worn to a certain extent. There are not very many 
manufacturers who desire to remove the top surface of their floors when it 
is only about 25 per cent worn out. They feel that they should get service 
from that floor still. Any man who has operated a machine on a floor and it 
has been worn about that machine, knows that the heel of the shoe will wear 
the floor more than the other part of the foot, consequently he has not got a 
level floor to stand on and it becomes very tiresome and it puts the employee 
in a very hard position to stand all day at that machine and not have a 
proper footing. I believe in this case a cement floor is ahead of the wood 
floor, because it will not wear so rapidly. I think the question of floors is a 
problem that is worthy of discussion at this meeting. 

Mb. G. S. Williamson, New York World : About eight years ago we recon- 
structed our building. On the thirteenth floor we laid a wooden floor on a 
mastic base, laying the concrete first and then a tongued and grooved, small 
pieces, of wooden floor. That floor has been repaired once in eight years. Our 
service is very heavy. Our trucks carry numerous forms which are made up, 
and which are very heavy, and they operate very rapidly. We tried steel 
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floors in that room in the old building, and concrete and brick. Our best 
result has been from the use of this wooden floor. In our press room we have 
all steel floor of quarter-inch plate. On the mail room floor and editorial 
room floor we have concrete, which we keep painted to keep the dust down. 
The concrete floors have not been repaired at any time in the past eight years. 
The wooden floor has been repaired once, about three years ago. 

Mb. Thompson, Solvay Company: I have this to offer. For the past two 
or three years we have tried laying an asphalt brick, such as is used for street 
pavements. That is laid in a bed of sand above a concrete base. Recently we 
erected a new building in which the entire floor will be used for machine 
shop purposes. That is being laid in asphalt brick. The men who are at 
work on this asphalt pavement, which we have laid in front of various tools 
and various places in the shops to try it out, have all approved of that floor, 
that is, the men themselves who are working on the floor have felt well satis- 
fied with that as compared with cement or other hard- surface floors. It is 
suggested and it may be of value to someone who is trying it out. We used 
the asphalt brick, such as are used on Broadway, New York, and other good 
pavements. It is laid on concrete base with sand in between the concrete and 
the brick, forming, I believe a better floor than the wood block, as used to a 
large extent in machine shops. The Navy Department is investigating that 
floor now, and they are going to try out our experiment in that respect. I 
believe one or two other companies in the country have also worked on that 
line. 

Mr. Heckman: Along the line of safety from Are hazard, I would like to 
inquire as to whether any tests have been made as to the combustibility of 
that floor. 

Mb. Thompson: Only this way, we were trying out some fire extinguishers 
and we built a fire on the floor. One of the companies had been experimenting 
with extinguishers, and we built a fire on the floor for them of paper and 
kindlings and there is nothing to indicate the floor would readily bum. There 
may be a question of whether it would burn, but an ordinary fire built of 
paper and kindling and so on was not effective. 

Mb. Fobsteb, Independence Inspection Bureau: I have made notes of two 
or three points I would like to talk on. The question of the tenement building 
came up. It is quite obvious if you have a tenement building with a mixed 
occupancy, according to this classification, that you will undoubtedly have to 
penalize that building for the worst occupancy, just as in fire insurance 
to-day. The dangerous business penalizes all the other businesses in the 
building, and the tenants then will use their influence to keep the more dan- 
gerous industries out. It will automatically take care of itself, and result 
in the more hazardous businesses seeking a building in which they may group 
themselves. I think one point has been brought out by several speakers, 
including Commissioner Lynch, as to the difficulty of keeping them from mov- 
ing into a building intended for a different occupancy. I can see if you have 
a certain building used for light manufacturing, you cannot put a heavy 
manufacturing business into it, if the floors won't stand it, or support the 
load, and I should imagine that there would be placed imder this scheme of 
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procedure a printed notice stating for what classifications that building might 
be used, just as it is now a common practice to state how much floor load a 
building is allowed safely to carry. In connection with this monumental 
busiue.ss of working thirty-four pages of classification into these three or five 
groups of fire hazards, I would say that the list of industries on which that 
is based was taken from the very excellent classification which the National 
Board of Fire Underwriters has made. That is practically the United States 
standard, and I think every industry in New York State will be foimd liiere. 
But that list does not include the storage and mercantile buildings. That list 
only includes factories, which I take it is the field to which the Industrial 
Commission is now limited. But it could be extended to cover everything. 

Mb. Bxtbkb: Referring briefiy to floors, it seems to me it is an utter impos- 
sibility for us to lay down, a standard, a floor that would suit all factories. 
Now you all know a wooden floor or a cement floor is not very satisfactory to 
a man with a cannii)g factory. We flnd for the ordinary factory floor that 
wood is the best, from the point of view of cleanliness and likewise for the 
employees. On a concrete floor, experience has demonstrated that the employee 
required to stand upon it all day will tire out quicker than he will on a 
wooden floor. Not only that, but you will find that the employee subsequently 
will be attacked with a certain ailment, and therefore we discourage as much 
as possible the concrete fioor in our factories, particularly where the employees 
are obliged to sit or stand at work all day. 

Mb. LAxaDOir : We have both the wood fioor and the concrete floor in our 
plant and they are neither of them satisfactory. Perhaps one reason why 
the wood floor is not satisfactory is because in laying the floor time was not 
given to the sleepers to dry out before the maple floor was put on. The con- 
sequence is that the moisture that was in the sleepers has caused them to 
decay. That makes the nails let go and the floor comes up. It is not because 
the floor is worn out. It is because the sleepers have no holding strength. 
In the cement floor we find tha/t the joints are gradually abraded by 
the truck wheels and I do not know of any way to make a joint that 
would be proof from abrasion from the hard truck wheels. We also have 
some truck wheels that are made of felt, a kind of compressed felt that was 
very satisfactory in going over cement and wood fioor, but when they are 
heavily loaded they push very hard. They are like a rubber tire, they 
sink down and spread out and the load is not moved very easily. I think this 
floor proposition is a very severe one, or serious one. We have got to take it 
into consideration in all buildings in the future. If the sleepers were pre- 
served by some preservative they would not rot and of course the floor would 
last that much longer, and the flooring must be very narrow in order to main- 
tain its strength, and be properly nailed and well dried out before it is laid. 

Mb. Sweet: Relative to the question of floors, I know of a new article, 
not as a whole floor, but as a covering that is in trial at the present time in 
Rochester. There is a piece of it down in one of the factories, purposely to 
determine its resistance to truck wheels, where it gets hundrds of loads on it 
each day from a small factory truck. So far it has shown no signs of wear, 
and it has been down several weeks. It is intended originally for house floors, 
where you yrant a continuous floor without joints. You can make your floor 
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and the base in one piece so that there is absolutely no corners for dust or 
dirt, and it can be cleaned with perfect ease. But the people who are inter- 
ested in it, trying to advance.it, have taken this other method of proving, if 
possible, its superiority over the wooden floor in factories, and have put down 
this sample for trial. It has some resilience and is not like a concrete floor. 
Consequently people do not tire as bad as they would on the other kind of 
floor. I should be glad to keep the Commission informed of the outcome of 
this piece, and then any one who desires can write to the Commission of this 
State and get the information. As soon as it has been proven what its best 
qualities are we shall be glad to notify you of the result. 

Mb. Heckman: I ask the gentleman as to the combustibility of that floor. 
We have examined a good many floors that are pretty good from the wear 
point of view and the resilient point of view, but they were made up of things 
like linoleum and for that reason did not feel they were advisable to use in 
factories. 

Mb. Sweet : I know that one of the boys told me he could not cut it with 
gasolene after it was down, and it is not apt to burn if gasolene would not 
affect it. 

Mb. : May I ask the gentleman what weight loads he intends to drag 

over this particular type of floor ? 

Mb. Sweet; I cannot give you the weight, except it is a four-wheel truck, 
in which you could carry anywhere from a quarter to a ton. About what one 
man can readily wheel on a four-wheel truck. 

Representative of Morrow Manufacturing Company: Our manufacturing 
company has a branch plant at Toledo, Ohio, and I think we have had about 
as much experience in the floor line as the ordinary plants, and I wish to 
explain the construction of the floor in the Willys-Overland plant. The first 
operation is to take cinders and mix with concrete and gravel and place it 
on a floor as a base. After that the planks, which are two inches thick by 
eight inches wide, are placed next to the concrete and cinders, and after that 
we place the hardwood maple flooring which is matched. We have found that 
more satisfactory than any other floor we have used. At one department we 
found it absolutely necessary to remove the concrete floor on account of the 
complaints of the employees. So that is our e^^rience. Maybe some of the 
other plants would find it better to have concrete. In one department, the 
sand-blasting department, we found it necessary to place the marbleoid, the 
same as in this church building, and we find that is very satisfactory for the 
sand-blast department. 

Mb. Gebnon: There is no question but that in certain classes of business 
a concrete floor is almost necessary. In some businesses a wood floor would 
not stand any length of time. What I have in mind is the numerous com- 
plaints we receive from manufacturers and those conducting business in places 
like New York city, where a great horde of people have moved from the low 
type of building to the new construction. In the old building they had the 
wood floor. In the new building they are all of cement. There is more hazard 
on a cement floor than on a wood floor, more slipping, so that there are 
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numerous complaints. Women particularly find fault with the cement floor. 
Therefore it seems to me it would be a field for some study and some thought. 
Now there are instances where they have overcome the question of getting 
away from the tire of the cement floor, by inserting in some places a wood 
floor in front of a machine where the operator stands and on a level with the 
cement floor. That is, in making the cement floor they make a recess in front 
of the machine and insert an inch and a quarter plank. That aids the opera- 
tor considerably for you have only to try it, and there is no use of my saying 
that to a practical man. No man will stand as long and work as well on a 
cement floor as he will on a wood floor. 

Mr. Hoskins: I have been working around buildings for forty-five to 
fifty years, and my experience has been that the concrete floor is very bad 
for people to walk on. The wooden floors are the best. I do not say this 
because I am a carpenter, but it has been my experience. 

Mb. Meacham : We introduced our flrst wood block floor in our plant 
about a year and a half ago. We are putting in a second wood block floor at 
the present time. Our method of laying that floor is as follows: The block 
is hexagonal in shape, 2% inches thick, and treated with a sort of carbolineum 
treatment. We put down about five inches of gravel concrete, fairly smooth. 
When that is set we place on it half an inch of a one to three dry sand and 
cement mixture, which is finished off very smooth. Ahead of the man who 
lays the blocks is a man who goes over with a dry mix, and a sprinkling can 
and wets it. On that the block is laid and allowed to lay there until that 
dry mix is thoroughly set. Sand is then placed over the top of the blocks and 
swept in between the blocks to a depth of about one-half to three-quarters of 
the thickness of the block, and on top of that sand and on the top of the block is 
placed a pitch furnished by the manufacturer of the block. That is placed on 
there hot and swept over all pf the interstices between the blocks. That makes 
a pretty satisfactory floor. The men are loud in praise of the floor. The 
machinist is not in danger of injuring tools that might drop, as in the case 
of a concrete floor. We found it worked out very satisfactorily. We had one 
peculiar experience in the new building this summer, that seems to have been 
a novel one to the manufacturer of the block. We had a system of under- 
ground or underfloor heating ducts. The floor immediately over these heat 
ducts became warm and heaved the floor. But we have taken care of that by 
the introduction of more expansion strips. By the way, we placed those 
expansion strips all around the inside of the building next to the foundation 
wall, to take up any come and go that may be due to heat and cold. We are 
very much pleased indeed with that floor, as we have tried it out. It is an 
easy floor to truck over if it is well laid, and it gives very good satisfaction. 

Mb. Taitsley: I would like to ask the gentleman if they found any tend- 
ency of the pitch or the material with which these blocks are impermeated 
to soften up and come to the surface from those heating ducts. 

Me. Meacham: The pitch over the hot duct did not seem to come to the 
surface as much as it did to go under the block. There was not sufficient 
room for expansion, consequently the pitch went down under the block. But 
we overcame that difficulty and there is no more trouble. 
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Mr. Foesteb: I would like to bring before the Industrial Commission the 
question of whether or not it is not only feasible but desirable to make use of 
any such tabulation as that which with changes might be adopted as applied 
to existing as well as to future buildings. As I have viewed the labor depart- 
ment, I have always been impressed with the fact that many of the desirable 
things applied to the future. While it is obviously not feasible or desirable 
to ask whether the construction of buildings shall now be changed, it seems 
with such a measuring stick which takes into account the mill-eon struction 
and the fireproof building, we should take care of everything that we can find 
in the way of structures in the State of New York, and that a graded occu- 
pancy arrangement of that type ought to be applied to the existing as well 
as to the future building. I have raised the point because Mr. Heckman sug- 
gested in his discussion that that was intended to apply to future buildings. 
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Pbesidikg Offigeb: Edwabd p. Lyon, New York Industrial Commission 

Commissioner Lyon: We have gone far enough in our papers and discus- 
sions to have some facts borne in upon us with tremendous force. It is an 
awful thing to contemplate the amount of economic loss to which a single 
State is subject by reason of accidents in its industries. It is a far more 
pitiable thing to contemplate the amount of physical and mental suffering 
which that loss entails upon injured workmen and their families, an aggre- 
gate of suffering which no himian plummet can fathom. I think you will 
agree with me that we have done the first thing necessary when we have come 
to appreciate what the great problem before us is. And no one who has 
attended with any regularity the meetings of this Congress can fail to appreci- 
ate the size and gravity of the problem which we are trying to solve. But 
there are very hopeful features connected with this serious situation, and one 
of the hopeful things is that a very considerable part of it can be eliminated. 
And the other still more hopeful thing is that there is manifested a disposition 
by etnployers and superintendents and foremen and industrial engineers to 
co-operate with the laboring man and the labor leader and the officials of the 
State of New York, to take advantage of the possibilities of minimizing these 
accidents and translate them into an actuality. I think every member of the 
Commission has been more than pleased with the prospect of that close 
co-operation between all parties affected by this situation. There are, how- 
ever, some difficulties which confront us and always will. This call from the 
laboring man for relief from his sufferings appeals to the humanity of the 
employer. We have an appeal also, an economic appeal, which very fairly sup- 
plements the appeal of hmnanity, because since compensation has come to the 
injured workman, if it is worked out to its final analysis no man can put into 
his factory those appliances which economize the loss of life and limb with- 
out sooner or later having it reflected in the premium which he pays for com- 
pensation insurance. And most employers will respond not merely to the 
latter suggestion, but more especially to the humanitarian suggestion, because, 
after all, all men working in industry, whether they be workmen or superin- 
tendents or employers, have fine feelings and look with appallment upon this 
aggregate of suffering. And yet you employers who are so ready and so 
willing to strike hands with officials and workmen to economize the suffering 
by putting into your factories those things which make for safety have got 
to realize that not all employers are actuated by those motives, and there still 
is left, and will be left a certain residuum of employers who will have to be 
compelled to obey the laws making for safety in industry. I am optimistic 
enough to believe that the compulsory guarding of machinery in factories will 
continue to grow less and less as this problem is understood and discussed, 
and yet there will always be the necessity of making some men do the thing 
which is obviously a necessity in order to accomplish the object which we 
have in view. And I refer now to the necessity which the Commission is 
under and will be under to institute prosecutions against employers who do 
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not obey the letter and the spirit of the law relative to the hazards in fac- 
tories to their employees. I am told that since the 1st of July, for the five 
months from July to December, the Commission has been compelled to bring 
between sixteen and seventeen hundred employers into court in order to com- 
pel them to comply with the very sane features for the most part of the Labor 
Law, not only, it is true, those relative to accidents, but to hours of labor, 
employment of children, employment of women, etc. But at least twelve hun- 
dred of those sixteen hundred cases had reference to the things which make for 
safety in factories. In the City of New York we are bringing into court every 
week more than two hundred people who are violating the factory laws. We 
are told by the court that the purpose of these prosecutions ought to be, and 
in fact of course it is, not to punish people for the sake of punishment, but 
to induce by compulsion if need be, employers to comply with these rules 
which make life in factories safer. Still the courts are, in New York at least, 
largely crowded with these cases that have to be brought in order not only 
that the law may be complied with, but to make an example in order that 
others will comply with the law. Now there are two things that lu'e neces- 
sary in order to have this law obeyed from the standpoint of court prosecution. 
One is that we must have the magistrates who try these cases somehow or other 
impressed with the idea that the thing is important, and we must have magis- 
trates who are in sympathy with the enforcement of these labor laws, and 
we must have juries who sit with the magistrates who are willing to see these 
laws enforced. Now in some parts of the State we are not fortunate in get- 
ting the co-operation from these two sources we ought to have. We brought 
to trial only a few weeks ago an employer for violating the Labor Law, and 
the case when it was presented was absolutely a proof of violation of the 
Labor Law. There was no dispute of the testimony at all. The magistrate, 
as he apparently has the right to do, did as other magistrates do; he left the 
consideration of the case both as to its facts and to the law to the jury. The 
jury retired and in Ave minutes came back with a verdict of acquittal, and one 
of the jurymen came to our counsel after it was over and said this : ** Well, 
counsel, you tried the case all right. Nobody could have done better. But 
you cannot enforce this law up here. We don't believe in it." Now, gentle- 
men, I have told you that for this sole purpose, that you cannot, taking it at 
large, enforce in the State of New York laws which public opinion doesn't 
support. And one of the tasks which is before industry in the State of New 
York is to cultivate a healthy public opinion that will stand back of the 
thing that you and the Commission see so clearly ought to be done. It ought 
not to be possible for any man to come into court with a practical confession 
that he has violated the law and have a jury bring in a verdict of not guilty. 
Sometime ago a man was before us, speaking about the enforcement of the 
Labor Law, and he said that he had tried his cases on all theories that he 
could think of. He would set up in one case one defense, and in another case 
another defense. Speaking about one neighborhood in which he had to try 
his cases, he made this significant statement: "It doesn't make any differ- 
ence what kind of a defense I put up in that neighborhood, I win every time." 
N^ow you see there is a public sentiment that must stand back of these laws 
and their enforcement if we are going to get the few, because they are rela- 
tively few, recalcitrant employers to do the thing that you employers are not 
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only willing but anxious to do in order to saieguard life and limb in your 
factories. The topic for the afternoon discussion is " Occupancy and its rela- 
tion to exit facilities from the viewpoint of life hazard." The first speaker is 
Mr. H. W. Forster, Chairman^ Committee on Life Hazard, National Fire Pro- 
tection Aseociation, and General Manager of the Independence Inspection 
Bureau of Philadelphia. I have great pleasure in presenting Mr. Forster. 

OCCUPANCY AND ITS RELATION TO EXIT FACILITIES FROM THE 

VIEWPOINT OF LIFE HAZARt) 

By«H. W. Fobsteb, Chaibmax, Committee on Safety to Life, National 

Fire Pbotbction Association 

The topic that I am assigned this afternoon is one that is very near and 
dear to me. This morning, Mr. Heckman, in his admirable presentation of 
the subject of safety to life said there were three factors which entered into 
this question of life safety of buildings in so far as fire is concerned; viz., 
the building and its protection, the occupancy that is carried on in that 
building, and the exit facilities. He referred to occupancy as it relates to 
building construction and protection, and he presented a chart setting forth 
his specific suggestions. It is my pleasant duty to discuss exit facilities as 
they relate to occupancy. I believe that the subject of my address limits 
me a little and I have selected the broader title, which takes into account 
construction and protection and occupancy as they relate to exits. 

Before taking up the specific part of my talk, I want to give you just per- 
haps a brief background for this discussion. In the first place it is only 
recently that we have had anything resembling laws bearing on safety to 
life from fire. The first thing that showed its head above the horizon was 
the old-fashioned outside fire-escape, which generally was required in a sort 
of a blank manner, irrespective of building construction or number of persons 
employed therein, or exit facilities or anything else. Tlien we began to get 
rules on building construction, and we have rules of that kind in our New 
York State factory code, and here in New York State, following the Triangle 
disaster, we proceeded to get busy and study the exit problem with something 
resembling intelligent consideration of some of the more important factors. 
And it is my pleasure, Mr. Chairmao, to stand before you to-day and tell this 
audience what ijj perhaps already knows, that New York State set the style 
along those lines, and Mr. Porter, who is to follow me this afternoon, wae 
very actively identified with bringing about those markedly improved con- 
ditions as compared with the days gone by. 

I think the essential points of the law in regard to exit facilities are 
as follows: First of all there shall be two ways out of every floor above 
the second floor, and the exits shall be as remote from each other as possible. 
The next point is that the measure of stairways shall be units of eighteen 
inches in old buildings and twenty-two inches in new buildings. Twenty- 
two inches is ideal, because this gives a stair so wide that two persons 
can pass down readily, and three cannot very easily, if at all, block such a 
stair. But since in the old buildings thirty-six inch stairs were almost uni- 
versally standard, we had to make the concession when this rule went into 
eflfect and permit that. The distance from any one point to the nearest exit 
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is placed at 100 feet, and the idea of this is that you have got to travel but a 
very few steps to the exits. The horizontal exit comes in for a liberal, I think 
a too liberal, allowance in the way of occupancy. Now the Commission has 
made a credit of at least 50 per cent, and sometimes higher, I understand, for 
sprinkler systems. All of this indicates that the State authorities realize the 
relative idea that you cannot have necessarily the same rule in every case. It 
might be mentioned also that the Commission has some discretionary power 
about allowing more than fourteen persons to an ordinary stairway. The seed 
of relatively " fitting the punishment to the crime," has already not only 
been sown in New York State, but has borne some fruit. 

I am representing here to-day the National Fire Protection Association 
Committee on Safety to Life, and we have a scheme that we think is very 
desirable and will prove practical. We recommend that the occupancy be 
based on construction of the building, on whether or not there are sprinklers, 
on the protection of vertical openings, upon the height of building, and also 
upon the inflammability of the enterprise carried on therein. We think it is 
proper to do this because what we propose is deemed by two or three dozen 
oompetent engineers to be safe practice, although it is unusual practice. We 
also believe it is desirable because having a graded scheme of this kind will 
encourage not only the best type of construction in future buildings, which is 
desirable, but it will encourage the owners of tenants on long term leases of 
existing buildings to do everything within reason to make them safe. Surely 
the whole attitude of this sort of legislation should be, and largely is, encour- 
agement to do the right thing rather than the use of the legal club to which 
Commissioner Lyon referred in his opening remarks. Now the authorities 
that have enforcement of rules and regulations of this kind have a very diflS- 
cult position to fill. Every man is trying to get exceptions for his particular 
conditions which he thinks are different from somebody else, or better than 
somebody's else. Every man is perhaps exaggerating, but there is a great 
deal of that sort of thing going on. It is our belief that if the requirements 
of the State of New York along the lines of exits could be put into a chart 
form of the kind that you have in your seats, and to which I will refer spe- 
cifically, it would be a tremendous help, because everybody would know just 
where he stood, and the men responsible, the State authorities, would have a 
measuring stick in their hands. The man who was designing the building 
would know what he could put there in the way of building. The man who 
was looking for new quarters could size them up from the standpoint of 
whether of not there would be enough room in that building to take care of 
the number of people that he has in his organization. We think it would be 
very desirable to have such a concrete scheme of procedure. 

Now objection has been made to putting into a building more people 
than the stairs and the stair enclosures, or the opposite side of a horizontal 
division wall, will house. In other words, it has been claimed that life is 
so precious that we must not take any chances at all. Of course life is 
the most precious thing that we study and work with in a field of this 
kind. But I call attention to the fact that at this very moment in the 
State of New York we have already gone beyond the theoretical or actual 
capacity limit of stairs and other vertical enclosures. It is also true that 
the sprinkler addition of 50 per cent increases what has been allowed for 
other reasons in the way of what might be termed overloading of exits. It 
seems to me that we have simply got to face courageously the fact that we 
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have got to put more people on the floors of our better factories than can at 
the first signal of fire pass into the exits and stay there without moving. The 
New York State schedule of exit capacity, if you may call it that, figures that 
there will be one person on every other step from floor to floor, that there will 
be persons on the landing or in the halls, and the figure fourteen was arrived 
at after some debate and trading as being a proper imit of measure for the 
number of persons allowed per floor for each unit of stair width of eighteen 
inches, or twenty-two inches as the case might be. Now it has been claimed 
that if you put more people upon a floor than the exits will hold without the 
people moving out of the building, that your "goose is cooked." That you 
cannot get the people out in case of fire. The ** proof of the pudding," I think, 
" is in the eating," becausct I have witnessed a fire drill where one or two thou- 
sand persons came down a single stairway within a comparatively short time. 
I think all of you have marvelled at the speed that employees, without panic 
or interference with each other, could dash down the stairs when the whistle 
'blew. There is not a schoolhouse in America I think that would meet the exit 
requirements of the New York Code in the strictest application of it, and I 
think the discussion will bring out the point, first of all, that we have condi- 
tions in the better buildings that are not very conducive to fire; secondly, that 
people do display some sense. I think we are warranted in putting more peo- 
ple on a floor than the stairs and the enclosures will hold. We state that 
plainly, with due regard that life is a very precious thing, and it should not 
be jeopardized unduly. I do not think I exaggerate when I say that hun- 
dreds and thousands of men and women are employed to-day in buildings 
which are far below the standards which have now been set. We have got to 
take chances, based upon the very best experience and best judgment. If 
you will be good enough to refer to the printed code you have in your seats, 
you will find the whole story in a nutshell. If you will be good enough to 
run through the thing with me, I will read it. This is an extract from the 
report of the Safety to Life Committee of the National Fire Protective As- 
sociation. That is where this table comes from.* 

Proposed capacity in number of persons per unit of stair width and it is 
specified to be eighteen inches in old buildings and twenty-two inches in new 
buildings, as measured between handrails. Based on emptying time, and on 
construction, sprinkler protection, protection of vertical openings, height, and 
character of materials stored, manufactured or used. If you will look across 
the top of the sheet you will find column headings. First : Type of construc- 
tion, divided into combustible and incombustible, fireproof or non-fireproof. 
The second column refers to sprinklers. The third column divides up again 
into required exits, enclosed or protected. Then we take up the story height of 
the building, beginning with the two-story building and carrying this tabula- 
tion up to and including the seven-story building, and there is no reason 
why you cannot carry it higher of you choose. Then we have three degrees 
of inflonmaability. The idea is that the classification of inflammability, which 
Mr. Heckman submitted this morning by title, should apply to this tabulation, 
high inflammability, moderate inflammability, and low inflammability. Now 
under each of these inflammability groups you will find two colunms, the 
emptying time in seconds, and' the persons per floor. Now let us take the 
very first line, and under column five, high inflammability. There are fifteen 



* See reprodnction of table on page 161. 
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persons allowed per floor per unit of stairway^ and the emptying time^ assum- 
ing that those persons can travel past a given point at the rate of one per 
second,, and that is substantiated by tests, would be flfteen seconds, except 
that to all of these figures you have to add about half a minute to take care 
of the persons reaching the stairs. If the building is three stories and 
there are fifteen people on the second and third floor the time will be 
thirty seconds. A four-story building it will be forty-flve seconds. And, gen- 
erally speaking, any of the persons-per-floor figures will have opposite them 
an emptying time which is as many times the persons per floor as there are 
stories above the second. The thing is rather complicated and difficult to 
explain, but I hope you have got the idea. The table is of course purely 
arbitrary. It is based upon work which was first done by the Associated 
Manufacturers and Merchants in New York State. Then the Committee on 
Safety to Life took this table in hand and studied it over and made some 
modification. But the whole thing is based upon the assumption that you 
must be able to empty a building in not to exceed a given time. For example, 
take the column five at the bottom. The maximum emptying time which we 
permit for a high infiammability, even of the best type of construction, is 
180 seconds, or three minutes. Taking the bottom of column six you will find 
the emptying time is four minutes. The same under the bes^ conditions five 
minutes. If you study that table you will find that for anything resembling 
poor construction, poor protection and high inflammability, the emptying time 
requirements are very, very low. In other words, the degree of protection 
afforded should be very high. Now I do not think if any of you present were 
on the sixth floor of a reinforced machine shop with sprinkler protection 
you would be worried if you had to wait four or flve minutes to get out of 
the building. No building of that kind was ever destroyed. Life jeopardy is 
very slight indeed. Now I would like to take up next, if I may, briefly, the 
factors which enter into this table. First of all, construction. Mr. Heckman 
pointed out this morning that the contents of the building were far more 
important from a life safety standpoint than the character of construction, 
and that is correct. But the better the construction the greater the life 
safety. There is no doubt about that. It is particularly true in the high 
building where people have greater fear perhaps, and where the resistance of 
the floors and the stairs and elevator enclosures to Are become more of a 
factor than with the low building having combustible stairs. A fireproof 
building generally lends itself better to good housekeeping. It is an 
inducement to keep a building in better shape than the old fire-trap construc- 
tion. I think there is no doubt that the value of fireproof construction is con- 
siderable. Now these figures have been analyzed and we find that on an 
average, taking into account all of the conditions set forth here, the fireproof 
building is given an allowance of 52 per cent more occupancy than the com- 
bustible building. That is the grand average. Now the next question is that 
of an automatic sprinkler protection. The Workman's Compensation Service 
Bureau of which Mr. Cannon spoke, takes into account sprinklers as a 
valuable factor in reducing life loss possibilities. Massachusetts and 
Pennsylvania rating schedules also recognize the sprinkler. The Safety to 
Life Committee of the National Fire Protection Association, after very care- 
fully investigating the life-loss record in sprinklered buildings, admittedly 
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not being able to get all the data there was, but going back thirty years, and 
having as members 250 or 300 of the ablest insurance engineers, reported that 
under ordinary conditions where there were inflammable contents, the auto- 
matic sprinkler affords the greatest degree of safety. That is the official 
evidence of that great association. The argument has not infrequently been 
made that the sprinkler is a property-saver and not a life-saver, and I have 
never been able to understand how you oould save property without thereby 
safeguarding life. The facts are that sprinklers have been put primarily 
into the most hazardous buildings because the greater the fire risks the 
higher the insurance rate, and the inducements to put in sprinklers are the 
greatest there. And the life loss which I have before me indicates that up 
to date we have been able to find thirty-one instances of life being lost in 
sprinklered buildings. In one case a linseed oil factory contained 100,000 
gallons of gasolene and an explosion took place, wrecking the building and 
killing five men. In another case, fire in a celluloid factory caused the loss 
of five people. But, generally, where life has been lost in sprinklered build- 
ings no form of construction, no liberality of exits and no form of fire pro- 
tection, at least known to me, would have availed. 

The record of the sprinkler, which admittedly is not complete, proves that 
it is a splendid thing and one which is surely as reliable, based upon the 
records, as is the human factor. Between 4 and 5 per cent of all the sprink- 
lered fires, and we have recorded 15,000 or more, were unsatisfactory. That 
means that something did not work according to the theoretical expectation. 
It does not mean that the building burned down in each case, cmd as far as I 
know a failure of a sprinkler system has never resulted in loss of life. Per- 
haps that is a fortunate combination of circumstances, but there is nothing in 
the records to indicate that there has been a disaster in a sprinklered build- 
ing of the kind that has galvanized into life fire protection in the State of 
New York. The average credit allowed for automatic sprinklered protection 
is 65 per cent in this table. 

The next item on the list is the one of vertical openings. It is my honest 
opinion that the greatest degree of comfort that would be insured me 
if I were in the top of a building on fire would be to know that every hole 
was protected, and I think I express the sentiments of those who have thought 
about this thing when I say that protecting all the vertical openings is an 
additional step forward and ought to be encouraged, and that this table, 
which makes a credit for this condition of 21 per cent at least indicates what 
should be the proper treatment of this subject. 

The next item, the one of height, I have referred to. I told you why we 
stopped at seven stories, and that the emptying times, the maximums, were 
three, four, and five minutes. 

The relative combustibility matter I will only refer to by saying that 
Mr. Heckman's scheme is one that could be used.. According to this table, 
you may add 50 per cent more people if you have a moderate inflammability, 
and 118 per cent more if you have got a practically incombustible situation. 

Now the question of how this tabulation will hook up with New York 
State requirements for horizontal exists is worthy of treatment. The law 
permits you to put people on the opposite side of the fire- wall at the rate 
of one person to each five square feet of floor s,pace not occupied by 
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benches, machinery and other equipment, and the law furthermore eays 
that the horizontal sections on each side of this division must have at 
least one approved stairway. Now I have figured out to my own satisfac- 
tion and to the satisfaction of the Committee on Safety to Life that that 
is a pernicious ruling under the worst conditions. It is possible to put 
in a building, poorly built, of inflammable occupancy and with open stairs 
on both sides, so many people that should fire on one side drive all of them to 
the other side, the overloading would not only be tremendous, but should a 
single fire-door be left open, blocked open, or a single hole for a shaft 
permit fire to spread through, the persons on the opposite side would be 
jeopardized. The Committee on Safety to Life, after a very careful considera- 
tion, adopted as a committee suggestion the following language about hori- 
zontal ejtits : " If a horizontal exit is provided, the number of occupants may 
be increased 100 per cent of the normal capacity of a room, provided this 
increase does not exceed the total number of occupants originally provided in 
that exit room." 

The ruling which I think is being enforced that two stairs shall be the 
minimum and that if you have more than 5,000 square feet there shall 
be added additional stair or other exit for each 5,000 square feet, means 
what? That means, if you have, let us say, a factory with few people on a 
floor, 250 feet long and 50 feet wide, having 12,500 square feet of floor space, 
you would have to have four stairs, and at another point in the law it says 
that no person on a floor at any point shall be over 150 feet from an exit 
in a sprinklered building. But although you may have very few people, not 
overloading the stairs at all, you have got to put two additional stairs into 
that building, and it seems to me that is superfluous. There are two ways 
out a reasonable distance apart, and if you have not more people than 
those exits will properly take care of, then why the requirement for addi- 
tional stairs in every case? I may be wrong in aj»suming that that is 
generally being required, but that is in the law, and I want to bring it before 
this house for discussion. 

One further suggestion, as regards this occupancy chart. We think it is 
only fair to have people distributed without absolute uniformity. It should 
be permissible to distribute between any three adjacent floors the total 
number of persons that those three floors will hold under the schedule, and 
provided that no floor will have more than 100 per cent overload. That 
ruling, if it were made general, and it may already have been followed in 
some cases, would give a good deal of relief in some instances. 

Now, Mr Chairman, that is the " meat of the cocoanut ". That brings this 
table to you, not for a moment thinking that it is mathematically correct, 
but we plead that the 8tate authorities take into account the principle for 
which it stands, namely, the exit requirements with due regard to the con- 
struction and protection of the building and to the business that is carried 
on therein. I thank you very much. 

Extract from 1916 report, Committee on Safety to Life, National Fire Pro- 
tection Association: 



152 



New Toek State Industrial Commissioic 



FBOFOSED CAPACnr IN NUMBER OF FBR90N8 PER UNIT OF STAIR WIDTH 

(Unr wm *'18 m BznnNO uro SS" ih Niw Bunnirat ab Miasubid BirwnH Handrails). 

Bated on omptying time, uid on oonftmetioii qvinUer proteotion, proteetion of nrtioal openinff^ hei^^t, and 
duurMfecr of matcriab itored, mannfaetared, or used. 









Caif ] 








Col- 


ColumxI 


Columns 


ColuhnS 


UMN 

4 


Column 8 


Column 6 


Column 7 


umn 
8 










GBABAcm or 


MAimAL SXOBND 


, MANUrACTUUD, 










Stonr 




OK USBD 








ffigh 


Moderate 


Low 




lypeof 


AotooiAtie 
•iviiiklcr 
proteetion 


Fhiteetion 
ofvwtieal 
opemng^ 


binld- 
Sng 






inflammability 


lane 


■Inidkiii 


Empty- 
ing 
time 


Ivsous 


Bmpty- 
tmie 


Persons 
Door 


Empty- 
ing 
time 

• 


Persons 
mot 


No. 










in sees. 




IB sees. 




in sees. 










• 


3 


16 


18 


25 


25 


40 


40 


1 






Required 


3 


80 


16 


60 


25 


70 


35 


2 






eats 


4 


48 


18 


60 


20 


90 


30 


3 






enelaaed 


5 


60 


16 


72 


18 


88 


22 


4 






or 


6 


78 


16 


76 


16 


90 


18 


5 




No 


proteeted 


7 


90 


16 


90 


16 


90 


16 


6 






a 


18 


16 


30 


80 


40 


40 


7 






All 


8 


80 


16 


60 


30 


80 


40 


8 


• 




vertical 


4 


45 


16 


75 


26 


120 


40 


9 






openui0i 


6 


60 


16 


88 


22 


120 


30 


10 






enelooed 


8 


78 


16 


90 


18 


120 


24 


11 








7 


90 


16 


90 


15 


120 


20 


12 


Comboa- 
tiUo 


























2 


22 


22 


60 


60 


80 


80 


13 






Required 


8 


44 


22 


100 


60 


140 


70 


14 






exits en- 


4 


66 


22 


120 


40 


180 


60 


15 






olosed or 


6 


88 


22 


148 


86 


180 


46 


16 






proteeted 


6 


110 


22 


150 


30 


180 


36 


17 








7 


132 


22 


160 


25 


180 


30 


18 




Ym 


























2 


22 


22 


60 


60 


80 


80 


19 






All 


8 


44 


22 


120 


60 


160 


80 


20 






vertioal 


4 


66 


22 


150 


50 


240 


80 


21 






openings 


8 


88 


22 


180 


45 


240 


60 


22 


. 




enclosed 


8 


110 


22 


180 


36 


240 


48 


23 








7 


182 


22 


180 


30 


240 


40 


24 








2 


20 


20 


40 


40 


80 


60 


25 






Required 


8 


40 


20 


80 


40 


160 


80 


26 






exits en- 


4 


60 


20 


105 


36 


180 


60 


27 






closed or 


6 


72 


18 


120 


80 


180 


45 


28 






proteeted 


8 


78 


16 


120 


24 


180 


36 


29 








7 


90 


16 


120 


20 


180 


30 


30 




No 
























2 


28 


26 


50 


60 


100 


100 


31 






AH 


8 


50 


26 


90 


45 


170 


85 


32 






vertical 


4 


75 


25 


120 


40 


210 


70 


33 






openings 


£ 


80 


• 20 


140 


36 


210 


62 


34 






enclosed 


8 


100 


20 


150 


30 


210 


42 


35 








7 


120 


20 


150 


25 


210 


35 


36 


Inoombua- 
tible 


























2 


30 


30 


60 


60 


125 


125 


37 






Required 


3 


60 


30 


120 


60 


210 


105 


38 






exits en- 


4 


90 


30 


150 


60 


240 


80 


39 






dosed or 


6 


108 


27 


180 


45 


240 


60 


40 






proteeted 


6 


110 


22 


200 


40 


240 


48 


41 








7 


132 


22 


210 


36 


240 


40 


42 




Tm 


























2 


37 


37 


76 


75 


150 


160 


43 






AU 


3 


74 


37 


150 


75 


250 


125 


44 




, 


vertical 


4 


111 


87 


210 


70 


300 


100 


45 






openings 
endosed 


6 


120 


30 


240 


60 


300 


76 


46 






8 


160 


30 


240 


48 


300 


60 


47 








7 


180 


30 


240 


40 


300 


50 


48 



NOTES.— Bmpt]ang time is based on possible speed of persons passed pven point as front door of buildin K 
No aUqwance is made tor time to reach stairs. 

For buildings over seven stories high allowable number of persons pw floor must ba correspondingly reduced, 
exoept that the minimum number per unit of stair width shall be fifteen persons. 



First Industrial Safety Congress 153 

[Since the above tabulation was submitted, tbe Committee on Safety to life 
of the National Fire Protection Association has brought out a modified table, 
not, however, different in principle. This table may be found in the 1917 
Proceedings of the Association which may be secured from the Secretary of 
the Association, 87 Milk Street, Boston, (Massachusetts.] 

CoMMissiONEB Lyon: There is no work which the Commission has to do 
which gives it more concern than the question of these fire exits, and the exer- 
cise of a measure of discretion which we have to give variations from the 
strict letter of the law in certain cases. This paper of Mr. Forster will be 
opened for discussion, but in order that the discussion may have as good 
effect as possible, it has seemed to us better before opening the matter for 
discussion to have the paper following, which has to do with the relative 
advantages of horizontal and vertical exits, which is to be presented by Mr. 
H. F. J. Porter, Consulting Industrial Engineer, a man who has given perhaps 
as much study to this subject as any other man. Before we open the matter 
for discussion we will have Mr. Porter's paper. 

HORIZONTAL VERSUS VERTICAL EXITS 
By H. F. J. PoBTEB, M. E., Consulting Industrial Enoineeb 

In July, 1913, commenting editorially on the clothing factory fire at Bing- 
hamton, N. Y., the Engineering News, which is considered as probably the 
leading authority in technical journalism in this country, referred to a paper 
which had been presented at a recent meeting of the American Society of 
Mechanical Engineers saying ''the author demonstrates conclusively that by 
no form of vertical fire-escape ever built or proposed, whether it be stairways 
inside or outside, ladders, or any other means, is it possible for the hundreds 
of people employed on the upper stories of a high loft building to reach the 
street in safety before a fire has spread fast enough to cause destruction." 

It then refers to the fire-wall bisecting a building with horizontal exits 
through it on each floor " as the only constructive recommendation " which 
had been brought out as a result of the then recent Asch building fire and 
says "We wish to call especial attention to this recommendation which 
appears to be by far the most practicable and meritorious suggestion ever 
made for safeguarding the lives of Employees in the upper stories of faxjtory 
buildings " and again " This plan is applicable not solely to buildings used for 
manufacturing purposes. In department stores, for example which have long 
been realized to present the possibilities of a terrible holocaust, it transforms 
present dangerous conditions into comparative safety. Hospitals and asylums 
are another class of buildings in which this offers practically the only possible 
means of reasonable safety for the inmates." 

The studies which were made by the engineers for the New York State 
Factory Investigating Commission which brought out this recommendation 
showed that an abnormal condition in building construction had come about 
by an endeavor on the part of property owners to obtain a large income from 
a small ground area by superimposing one factory upon another, ten, twenty 
and even thirty times repeated, each with its quota of a hundred or more 
occupants without increasing the number or size of the exits beyond what 
was necessary to empty the ground floor. " But " says the Engineering News 
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" this bisecting fire-wall gives to every floor a horizontal exit such as the 
ground floor enjoys and thus makes every floor no matter how high prac- 
tically as safe as the ground floor." In fact the number of exists had been 
based on floor area and the occupancy on the cubic space which the room 
contained for air for breathing, two characteristics which had no relation 
whatever to each other so far as safety in case of fire was concerned. 

These studies showed that property interests had been considered at the 
expense of safety to human life and that as a result the buildings were unsafe 
for their occupants and that in case of fire there were only two alternatives 
for the latter, viz "to bum to death or to jump to death." These studies 
also brought out the facts that the principles on which these buildings were 
constructed and occupied were wrong, that exit capacity should be propor- 
tional to occupancy and that no more people should be allowed on any floor 
or in any building than could safely escape from it in an emergency within 
a reasonable time. This time was set at one minute to empty a floor and 
three minutes to empty a building. 

There were proposed two ways of doing this, (1) by reducing the number 
of occupants to meet the capacity of the existing exit facilities and (2) by 
increasing the capacity of the exit facilities to accommodate the existing 
number of occupants, or by a combination of both ways. 

Let us see in detail what the dangerous conditions were which the studies 
referred to disclosed and what reconmiendations were proposed to remedy 
them, and then let us see how the parties who were affected by these require- 
ments modified them in their own interest to save expense and against the 
safety of the lives of the occupants. 

Let us consider first the difference in exit facilities possessed by a one- 
story or ground floor factory building, with a doorway at each end, from 
those possessed by a multi-storied building of the usual type. Suppose in 
the first instance, a fire occurs, cutting off one of the two exits, the inmates 
say 100 in number on the ground floor, would have no difficulty in escaping 
through the remaining doorway and nothing would impede this horizontal 
escape except the size of the doorway. Now put another story on top of this 
one with say 100 people in it. The doorway at each end of this upper story 
will have to open onto a stairway leading down to the doorways constituting 
the exits from the factory below. If a fire should occur now in the same place 
as before, cutting off the same exit, the '100 people on the lower floor would 
immediately proceed to make their horizontal escape through the same door- 
way as before while the inmates of the upper floor would have to make a 
vertical escape downstairs to reach the same doorway. The result of course 
would be a collision, the stream of people from upstairs coming down upon 
the stream of people on the ground floor who would be making their way out 
of the building. This collision would tend to prevent both the upstairs stream 
from coming down and the ground floor stream from going out and there 
would therefore occur a jam at the exit, developing a panic which probably 
could not be cleared in time to prevent many injuries and possibly a large 
loss of life and if no other means of escape was afforded many people would 
be burned to death. 

Not only have we placed one factory upon another, making a two-story 
building as above described but we have gone on piling factory upon factory 
until we have loft buildings ten, twenty, thirty and even more stories in 
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height with from 100 to 300 and 400 people on each floor. If a two-story 
building with such an occupancy could not be emptied in an emergency, how 
much less emptiable would a ten, twenty or thirty storied building be with 
a similar occupancy. This is the abnormal situation which had developed 
gradually in the course of time and it is su]:prising that it had not been 
recognized before the occurrence of the Asch building fire made it evident. 

Now there is a certain philosophy of procedure which has to b^ considered 
in order to understand the actions involved in the descent of a crowd on a 
stairway. In the first place it is necessary that a vacant step be reserved 
in front of a person for him to tread upon otherwise he cannot move. People 
in a crowd on a stairs under emergency conditions cannot control their move- 
ments sufficiently so that each person can have a vacant step preserved in 
front of him. In an emergency those who are above on the stairs crowd down 
those in front of them so as to fill all the vacant steps and thus prevent 
progress downward. Consequently a stairway is an exit facility only under 
normal conditions and then for only as many people as every other step will 
hold comfortably. 

This limitation of the capacity of the stairway is now recognized as the 
dominating feature in determining the occupancy of the floor from which it 
leads. This occupancy must be able to reach and enter the stairs within such 
a reasonably short time as will preclude the possibility of the fire catching up 
with it. It should be able to do this in a minute. 

Of course there are other conditions affecting every individual floor which 
should be considered also in determining its occupancy. There are however 
certain principles which should govern all cases alike and of those the require- 
ment of maintaining the vacant steps on the stairs is fundamental and there- 
fore the most important and should take precedence in all cases. 

This limitation affects the number of people on a stairway taking into 
consideration its vertical dimension only. Regarding its transverse dimension 
twenty-two inches has been accepted as the proper width to allow for the 
average person, so that a stairway forty-four inches wide is the narrowest 
to allow two people abreast to go down comfortably. 

The law in New York has adopted two standards for stair widths, one 
allowing one person to each eighteen inches and fraction thereof of width of 
stairs in old buildings and the other allowing one person to twenty-two inches 
of width in new buildings. This allows more people on the stairs and there- 
fore a greal^r occupancy in old buildings which are inherently more dangerous 
on account of their inferior design and the character of their structure. This 
is an instance where the New York law is bad and ought to be changed. Of 
course the narrow stairs cannot be widened to accommodate the number of 
people but the number of people can be reduced to meet the limitations of 
the stairs and in this way the old buildings can be placed approximately on 
the same plane of safety as the new ones. 

Although each floor presen[|8 conditions which determine its own occupancy, 
it has been found from experience in the building of many factories that cer- 
tain features in their design have become standardized and among these are 
the story heights within which the stairs are constructed and also the size 
of the stair steps. 

The average height of a story in a typical factory building is ten feet from 
floor to ceiling and the ceilings average one foot six inches in thickness. 
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This would give a height between floor levels of eleven feet six inches or one 
hundred and thirty-eight inches and this space is divisible into eighteen spaces 
or steps each seven and three-quarter inches high which is the standard height 
of a step. 

It is customary to break a flight of stairs in the middle by a landing which 
is simply a wide step. Therefore by placing one person on every other «tep 
and one extra person on the landing there is room on a typical flight of 
stairs for just ten people single file and no more. The fact that the door 
at the head of each flight of stairs on each floor opens into the stairway 
enclosure holds the limit at this figure. 

So that a stairway forty-four inches wide will allow the floor above it to con- 
tain just twenty people and no more or the stairway will become congested and 
jammed in an emergency and this means a panic. These flgures were derived 
from a study of typical New York loft buildings and were not intended to 
apply to other factories. Although there are many other factory buildings 
whose stairways conform to these figures there are also many which do not. 
It would be better therefore if the New York laws instead of establishing a 
deflnite legal capacity for every stairway whether it actually could accom- 
modate more people or less were changed so that they would allow as many 
people on each stairway as it actually would hold safely. Such a change 
allowing one person on every other step for every twenty-two inches in width 
of stairway would be a fairer and siafer limitation than the present one. 

It is necessary also to have two stairway exits from each floor remote from 
each other so that in case one should be cut ofiT by a fire the other may be 
available. But this does not mean that because there are two stairways the 
number of people on a floor should be doubled for if the fire should cut ofiT 
one stairway the other would become jammed by the double number of people 
rushing into it. Yet this is what the New York law permits and this is 
another instance where it is bad. 

In order to double the number of people on a floor there should be three 
stairs, one of which might be an outside stairs which should be used only by 
the people on the floor where the flre is cutting off access to one of the regular 
stairs. These people need descend only one flight of these outside stairs and 
they could then enter the floor below and being below the fire they could 
remain there or take their time going down the inside stairs. 

As the fire would not be below the people using the outside stairs there 
would be no flames to endanger their safety during their descent ^so that by 
adopting the principle of limiting the number of people to the actual capacity 
of the regular exit facilities or of increasing the capacity of the exit facilities 
to meet the requirements of the number of people or of combining both methods 
the expense attached to fireproofing windows, etc., on outside stairs would be 
eliminated. We are not considering property protection which might require 
the fireproofing of many windows. 

In regard to stairways containing "winders " which narrow their width so 
that in a right angle turn only half the width of each step can be used it was 
stipulated by the engineers that each winder should reduce the capacity of the 
stairway 10 per cent up to 50 per cent and it was hoped that this penalizing 
of such stairways would gradually eliminate them from buildings altogether 
as they are very dangerous inducing tripping and falling even when there is 
no crowding. 
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Theae were the results of the studies which the engineers made for the Fac- 
tory Investigating Commission with the recommendation that they be incorp- 
orated in the Building Code. They then recommended that a simple statute 
be enacted in the Labor Law establishing a time limit of one minute within 
which people should be able to effect their escape in an emergency from a 
floor and three minutes from a building by the exit facilities so established. 

They thought that the Legislature, the courts and the public generally 
would support such an arrangement on account of its simplicity and logic. 
Then if at any time there should be a question about whether a building 
was safe for its occupancy all an inspector would have to do would be to 
go there, give a fire signal and if all the occupants came out within the 
time limits specified the matter would be settled. 

Those, however, whose duty it was to draft the law felt that it would 
be better practice to draft statutes which by regulating the construction 
of the exit facilities would make the latter so commodious as to insure 
thereby a safe egress within the time limits mentioned. 

Let us see how this character of legislation has worked out. 

First the fioor occupancy of 20 was arbitrarily increased 50 per cent to 30 
and then because there must be two stairs to a fioor the latter figure was 
doubled to 60 increasing the engineers' figure 200 per cent. Then this figure 
was increased 50 per cent or raised to 90 if a sprinkler system would be in- 
stalled and later this percentage was increased to 100 per cent making the final 
fioor occupancy 120 or an increase of 500 per cent. In other words in New 
York the law now allows 500 per cent more people on a fioor than the exits 
will accommodate in case a fire should cut off one of them. Stairways with 
"winders" were penalized only 10 per cent altogether instead of 10 per 
cent per "winder." So that the congestion which was originally deplored as 
being criminally dangerous is now legalized. There are still only the two 
alternatives for the occupants of a legally occupied New York factory in case 
of fire; viz., " to bum to death or to jump to death." So much for the char- 
acter of legislation enacted. 

This increase in occupancy due to the presence of a •prinkler syvtem wie 
entirely unwarranted and ought to be reduced* The studies of the engineers 
showed that the sprinkler system although a splendid fire extinguisher, and 
therefore desirable wherever inflammable conditions demand it for property 
(protection, requires a temperature over 165 degrees F. to operate it. Con- 
sequently a fire has to develop to a considerable size before the air of the 
room has been heated to an extent sufficient to set it off and this heat is 
aooompanied by smoke and gases from the burning material all of which 
tends to promote excitment and panic or worse. In the Kaye Building 
lawsuit which established the validity of the statute authorizing the Fire 
Commissioner to install a sprinkler system in a building if he should deem 
it necessary, ex-Fire Chief Oroker testified: "If people had to wait in a 
building until enich time as a sprinkler operated it is very doubtful if any 
of them would make their escape; they would die from suffocation and 
smoke." Fire Chief Kenlon testified in the same suit " people don't wait 
for anything wh&a. a fire breaks out, they start to go at once." 

Fire Commissioner Adamson wrote a letter to the writer last fall on this 
subject in which he said: " I have always had the same thought which you 
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have that it is inconsistent to grant an increase in occupancy of a building 
because of the installation of a sprinkler. The great danger in these buildings 
is not so much from fire as from panic and the panic could result from smoke 
and there could be sufficient smoke to provoke a panic even before the sprinkler 
system began to operate." 

And yet nothwithstanding the present knowledge by the authorities of the 
unsafe conditions existing in factory buildings due to over-crowding, the laws 
still stand permitting them. It would seem as if the authorities, who are deal- 
ing with these conditions continuously and understand the laxity of the laws, 
would take the initiative in modifying them but for some reason best known 
to tliemselves they do not do so. A year ago after a fatal fire in Brooklyn 
the authorities were criticized because they were not familiar with the law 
sufficiently to know that it was faulty and even if enforced would not have 
saved the lives which were lost. Perhaps some day when there is a holocaust 
under existing conditions which though legal the authorities know are unsafe 
it may be brought home to them that the possession of this knowledge made 
them responsible for what happened. 

At the present time the building codes of cities usually require several 
flights of stairs for buildings of large area but as the number of people select- 
ing any one particular stairway in an emergency cannot be controlled, and 
tliiis the number using it limited to its actual capacity, the owners of such 
buildings supposing them to be safe exit facilities have wasted many hun- 
dreds of thousands of dollars of rentable area in them. These stairways 
are now required to be inclosed by a fireproof wall to prevent fire from 
spreading upward from floor to floor. The occupancy laws of ^ew York 
as they now stand on the statute books, permitting, if a sprinkler system is 
installed, as many people on a floor as will jam these stairs with people 
on every step so that no movement downward is possible, are absolutely 
vicious and ought to be repealed. The doors to them open into the stairway 
enclosure and when the people jam into them in sufficient numbers to fill 
every step, these doors cannot be shut and consequently the stairs can fill 
with smoke but if some of the doors should happen to get shut they could 
not be opened and the smoke which had already entered, owing to the lack 
of ventilation, would asphyxiate the people. Enclosed stairways under such 
conditions become sources of danger instead of means of safety. There has 
been a growing tendency of late towards putting these stairways on the out- 
side of the building and surrounding them with a fireproof wall and con- 
necting each floor of the building to them by an open bridge. These are 
called " smoke-proof towers " or " fire towers." 

One insurance company which lends money to prospective builders has 
announced that it would make no loans on buildings which do not include in 
the plans at least one such smoke-proof tower. These stairways merely 
because of the fireproof surroimding wall and exterior entrances have no more 
steps and therefore no more capacity than any other stairway and as they 
are entered only by going out of doors they are never used in daily service 
and their existence becomes forgotten particularly as they are usually located 
in inaccessible places. The space they occupy is therefore practically wasted 
and the money invested in them thrown away. 

Outside unenclosed stairways on account of their inadequacy are only a 
little better than fire-escapes which have in recent years been condemned on 



FiEST Industbial Safety Oonobess 159 

the same account and because of their dangerous exposures and because 
flames from windows bum up the people who attempt to escape on them. 
This latter possibility has given fire-escapes the appropriate title of " human 
griddles/' The stairs of most old fire-escapes are so steep that they are 
little better than ladders and if people cannot descend many flights of stairs, 
they certainly cannot go down many flights of ladders which in the winter 
may be covered with ice. These flre-escapes usually have drop ladders at their 
base which lessen their capacity at this point. The best fire-escapes have some 
type of counterbalanced stairs at their base, which is an improvement over a 
drop ladder as they have a greater capacity, but any moving appliance is 
dangerous for a crowd to use; in fact people have not only been injured but 
killed in ordinary fire drills on them. 

But the outside stairs of the best type, now being constructed on the fronts, 
rears and sides of our 15 and 20 story loft buildings, which are classed as 
required exits and therefore allowed their quota of occupancy serve only to 
fulfill the requirements of a not only useless but a dangerous law which 
should no longer be kept on the statute books in its present form. A crowd 
owing to the physical disabilities of the average individuals composing it, 
starting to go down on one of them, would not succeed in reaching the 
ground. 

Another vertical exit with which high buildings are supplied is the elevator. 
Elevator shafts serve as flues for flames and smoke in case of fire as the heat 
warps the runways and puts the operating mechanism out of service and the 
smoke prevents the operator from remaining at his post, they have never been 
entered in the catalogue of exit facilities, in fact the law does not recognize 
them as such. Occasionally a venturesome and loyal employee is found who 
will run his elevator until it can no longer be operated, still there are so 
many unfavorable conditions militating against its staying in commission 
any great length of time that it cannot be relied upon, and it would not be 
considered humane to try to enforce service of this kind. The possibility of 
elevators giving out between floors is also great and their occupants might 
then be roasted alive in the cage. 

The point previously referred to about reserving a vacant step in front of 
each person must be kept constantly in mind in calculating the capacity of a 
stairway, for this regular spacing of the people on alternate steps must be 
maintained otherwise progress downward will cease. This can be observed 
any day and evening at theatres when people are making their exit from the 
balconies. On these occasions however there is an automatic release of this 
condition by the people behind waiting until those in front move down and 
vacant steps then present themselves but this voluntary action is lost when 
panic develops. Here the effect of the time element in the exit can be noted. 

There was an occurrence at the rehearsal for a fire drill which was to be 
held in a loft building for the benefit of the Fire Gonunissioner two years ago 
on the third anniversary of the Triangle fire, where so many people were 
crowded into the stairway that every step was filled and no one could move 
down and then the crush began until a number of girls fainted. Of course 
the fire drill for which this was merely a rehearsal or test was promptly 
abandoned. 

In the report of the Factory Investigating Commission reference is made 
to a similar occurrence at 548 Broadway on May 5, 1911, where owing to a 



160 New Yobk State Industeial Commission 

false alarm of fire the girls in a factory rushed into the narrow stairway 
and crowded it until the balustrade failed and several were injured by falling 
to the floor below. 

We do not have to possess very long memories to recall the panic at the 
Christmas tree festival at Kalamazoo, Michigan, where fifty-three people lost 
their lives in a perfectly straight run stairway of one flight above the ground 
when there was no fire at all. 

Then there is the possibility of those behind treading on the clothing of 
people in front of them, thus causing a tendency to trip. There was a casualty 
of this kind in a factory on the east side of New York City not long ago in 
a practice fire drill in which a girl tripped and before the progress of the 
people behind her could be checked, she was trampled upon and seriously 
injured and subsequently sued the company for damages. 

On Fire Prevention Day a year ago in New York City, one 12-story building 
required 16 minutes to be emptied by two stairways and one fire-escape and 
another building where only two upper fioors were occupied 10 minutes were 
consumed and yet three minutes is as long as is generally conceded to be safe 
to keep people in a burning building. 

An invitation to see the fire drill in a 22-story building en the same day 
was accepted with interest. Upon the arrival on the 22d floor, occupied by a 
factory employing 600 women, the proprietor promptly instituted a protest 
against carrying out what he vehemently stated was an outrage. He said 
that a few weeks before a fire drill had been enacted taking his employees 
down 22 stories to the street. They completely filled a smoke-proof tower 
from top to bottom in their egress. He said that of his 600 employees prac- 
tically all were women, many of whom were married and some were in no 
physical condition to be subjected to the stress entailed by such a procedure. 
The efl'ects of the drill upon them had been so serious that a number did not 
return to work for several days and he thought that others had not yet 
completely recovered. He said that a repetition of the drill would be over his 
protest and that the group present would have to stand the responsibility. 
It is unnecessary to say that the drill was abandoned. Many other similar 
instances could be enumerated of failures of stairs to serve as exit facilities 
under excitement but these will sufiice to exemplify the principle. 

Let lis consider the fire drills using these vertical exits which the law now 
requires in all factory buildings. Notwithstanding the requirements of the 
engineers upon which the occupancy limitation principles were based, no time 
limit in the law is set for their performance. This was because the over- 
occupancy which the laws permitted especially due to the sprinkler influence 
could not be gotten out of these buildings within the time limit proposed. 
This is where the New York law is bad and ought to be rectified. A fire drill 
can be instituted in a low factory building occupied by one manufacturing 
tenant and will be more or less effective depending upon whether the occu- 
pancy is limited to the exit capacity or each fioor has several separate and 
independent inclosed stairways leading to the ground so that the stream of 
people coming from the various floors will not collide. 

Such a drill however when regularly repeated is expensive to both employer 
and employee in time and money. The employer loses in the reduction of the 
amount of product turned out not only during the half hour or more that 
the drill consumes but as the fatigue and excitement caused by going down 
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stairs many flights and returning are considerable, the eflSciency of the 
employee is lessened very materially for a longer period. The overhead or 
administrative expenses continue during all this time also and are a charge 
which the employer has to bear. On the other hand the employee loses the 
pay for the product which might have been turned out during the time con- 
sumed by the drill. As both employer and employee sooner or later realize 
that the fire drill is a perfact opera boiiffe and useless performance they object 
to having to stand the cost which it imposes and it gradually ceases to be 
maintained. 

In multi-tenanted factories such as loft buildings, it is impossible to get 
the co-operation of the different tenants in a mutual drill even if it would 
be physically practicable to take the overplus of occupants of the various 
floors down the stairways which have not sufficient capacity to accommodate 
it so that notwithstanding the law which is mandatory regarding such drills 
they have never been satisfactorily introduced. 

Recitation buildings of all schools where many pupils are gathered cannot 
be emptied rapidly under emergency conditions. This situation has been more 
or less recognized by Boards of Education having public schools under their 
jurisdiction and they have installed fire drills which are frequently repeated 
with the idea in mind that when a fire would occur everyone would know what 
to do and no time would be lost in making an orderly exit from the building. 
The time limit of three minutes to empty these buildings has been adopted in 
New York City. There is no doubt that fire drills in unsafe buildings will 
facilitate an exit when children only are involved who are under rigid dis- 
cipline but even they, when conditions of smoke and flame become serious, 
cannot be controlled. 

Much objection has been raised by parents and physicians against these 
frequently repeated fire drills which are called at any and all times and in 
all kinds of weather. Children, particularly of the poor who are ill-nourished, 
anaemic or afflicted with heart, lung, bone or muscle affections and ignorant 
of the fact suffer more or less consciously from the exertion of a fire drill 
but either do not know enough, or are afraid to speak about it to their teacher 
and so have their condition seriously aggravated. In New York City children 
known to be afflicted with cardiac affections are excluded from fire drills. 
One would suppose that people possessing the intelligence of those composing 
a Board of Education who have no personal interests at stake would prefer 
to make their buildings safe by the introduction of a fire-wall in the first 
instance and then they would not require these fatiguing and time consuming 
fire drills at all. 

Theatres, especially the smaller ones used for moving picture shows where 
the aisles and stairs are narrow, are dangerous even when these places are on 
the groimd fioor. A panic, from a flash in the film booth or a match head 
setting fire to some one's clothing, will develop a jam in the aisles which will 
cause injury and even fatalities. A design changing the dark side courts 
into well lighted corridors, eliminating the longitudinal aisles and increas- 
ing the seating capacity is interesting the New York authorities. 

Department stores, particularly those with open rotundas in their omter 
are probably the most dangerous buildings in existence to-day. A fire in 
one of these large stores, starting in the inflammable materials which are 
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exposed everywhere would spread upward and involve ail the floors at once 
and the crowds which instantly would congest the elevators and stairs could 
not effect their escape and there would result a holocaust which would put the 
whole nation in mourning. 

Hospitals, asylums and homes whtfse inmates are blind, aged, babies and 
otherwise helpless, come into the category of dangerous buildings. These 
people could not move about without assistance and there would not be a 
sufficient niunber of attendants available within the short time allowed by a 
fire to insure their safety. The best safety measure which architects had been 
able to suggest for the rescue of these people in case of fire is a steel cylindrical 
chute with a helical slide inside of it like the " down and outs " at pleasure 
parks. It was proposed to throw the patients into these and let them slide 
down to the ground where they would be cared for somehow or other. This 
vertical escape would have such a damaging effect upon those who are ill or 
under surgical treatment that this has never been taken seriously and there- 
fore is not in general use. 

Hotels, apartment buildings, club houses, tenements, and private residences 
are, generally speaking, fire traps owing to the inflammable nature of their 
contents and their inadequate exit facilities. Even the latest and very highest 
type of these buildings when their contents get on fire become so filled with 
smoke that their inmates are overcome before they can escape and their only 
chance of rescue is by the firemen who have to risk their lives recovering 
them if possible before life is extinct. 

Before the engineers of the Factory Investigating Commission had collected 
the facts regarding the failings of stairways as exit facilities for crowds under 
emergency conditions and had analyzed them, no such studies had ever been 
made. These studies however disclosed the causes of these failings to be 
complex involving not only the inherent limitations of the stairways them- 
selves as to capacity but also the mental and physical characteristics of the 
human element which used them and which under the conditions developed 
during emergencies could not be controlled. 

Consequently they brought forward and advocated the substitution of the 
recommendation endorsed by the Engineering News of the fire-wall bisecting 
the building from cellar to roof with doorways in it on each floor closed by 
fireproof doors. Should a fire occur on any floor of either section the occu- 
pants of that floor need only pass through the doorways into the adjoining 
section and close the doors after them. If the other floors of the section 
should be threatened by the spread of the fire the fire alarm would warn 
the occupants and they likewise would pass through the doorways on their 
respective floors into the adjoining section. A building no matter how many 
stories high or how many people were occupying it could thus be made safe 
as far as life hazard is concerned for the people on one side of the wall could 
pass to the other side in less time than a fire could develop sufficiently to 
endanger their lives. In fact by adopting the principle then advanced for 
the first time of proportioning the exit capacity to the occupancy, any section 
could be emptied within a minute which would constitute an ideal safe 
building. 

The principle involved in this arrangement was so simple of adoption and 
so complete in its accomplishment of the results desired that it should have 
received at once the welcome which the encomium of the Engineering News 
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warranted. There are few if any buildings to which the principle cannot be 
applied and generally speaking at a small percentage of the expense entailed 
in carrying out any other arrangement offered as a substitute: In many cases 
walls can be found already existing which at slight cost can be converted 
into fire-walls. In other cases where its introduction was supposed would 
destroy the practical use of the space or the artistic effect of vistas pro- 
duced by large areas as in department stores, it has been shown to enhance 
the artistic appearanoe of the store as for instance in the new Wanamaker 
store in Philadelphia where it offers a place for the exhibition of tapestries, 
rugs, pictures, etc. 

The present State law limits the number of people on a floor of a building 
divided by a fire-wall to the number which the smaller of the two sections 
will accommodate on its available floor space at the rate of one person for 
every five square feet. The recently enacted building code of New York City 
allows one person for every three and one-half square feet which permits 
undue crowding and ought to be changed. 

In case of an emergency when the people have passed through the horizontal 
exit if the building is a low one the stairways of the safe section being in a 
normal condition can be used by the combined occupancy of the two sections 
all taking their time to go down and if the building is high, the elevators, 
being the only means of exit for people of average physique, would be avail- 
able. Of course the elevators, in order to be converted into exit facilities 
which can be depended upon in a fire emergency, must be independently pro- 
tected by the fire-wall and that protection must include the operating 
mechanism so that a fire on one side of the fire-wall cannot affect the elevators 
on the other side in any manner whatsoever. The outside fire-escape, that 
dangerous and grotesque disfigurement to any building and the smoke-proof 
tower, which having outlived its usefulness merely occupies valuable space 
would then be relegated to the limbo of oblivion with other obsolete equipment. 

A fire drill in a building so arranged would scarcely be necessary but if 
required would be operated without fatigue and exposure and within a minute 
of time. 

There are certain of these buildings which are referred to by the Engineer- 
ing News as unemptiable by any other means which lend themselves very 
readily to this treatment. For instance, institutional buildings such as hos- 
pitals, asylums, etc., which started small and have had sections added to them, 
are of this type. Changes, installing horizontal exits in over 100 such build- 
ings belonging to the Department of Public Charities of New York, have 
recently been carried out in order to make them safe for their helpless occu- 
pants. In case of fire those who are bedridden can be wheeled on their beds 
through the fire-walls without disturbing them in any way. Trustees of 
such buildings who realize the responsibility which they must assume should 
be anxious to adopt this measure to insure the safety of their wards. Depart- 
ment stores are another type of building which the Engineering News says 
can be made safe only by this means. The new Wanamaker store in Phila- 
delphia is conspicuous in having adopted it although it is badly installed 
there. Gimbel Brothers have also recently installed it in their Philadelphia 
store. 

Dormitories of large private schools and colleges are generally unsafe and 
are recognized by their oflicials as stich. In a recent issue of the Monthly 
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Bulletin of the Department of Labor and Industry of the State of Pennsyl- 
vania there appeared three articles describing the fire drills installed at three 
of the largest girls' colleges in the country, each written by the girl having 
charge of the drill at her respective college. 

Each of these drills was called from time to time unexpectedly at night 
and the girls were required to rise, dress hurriedly and go down the fire- 
escapes to the ground where each one reported to the drill master who 
checked her name on the roll. 

Shortly after these articles appeared a letter was printed in a Philadelphia 
paper from a mother whose daughter had died from pneiunonia induced by the 
exposure entailed by one of these drills protesting against their continuance. 
She spoke also of the bad effect upon girls who were naturally nervous and 
timid about fire and their constant dread at going to bed, that they might 
be aroused by the alarm bell and have to go out in the dark on the slippery 
fire-escapes. 

The author was called in conference by the officials of one of these schools 
and found that walls existed in all the dormitory buildings which at little 
expense could be converted into fire-walls so that fire drills could be operate<l 
which would merely require the girls on each floor in one section of a build- 
ing to pass through a doorway into the adjoining section and close the door 
after them and thus attain safety in less than a minute, instead of having 
to go out on fire escapes in all kinds of weather or even to go downstairs 
and then out of doors. 

Since then they have not found it necessary to carry out these fire drills 
at night as the buildings are considered safe from the fire hazard to life. 

The fire drills as previously enacted were simply barbarous and parents 
who value the health of their daughters should not send them where they 
would be subjected to any such hazardous performance. 

People will have to become educated to the fact that stairways are not safe 
exit facilities for crowds in high buildings. In fact a large crowd such as 
compose the occupants of high buildings never can effect a safe exit by a 
stairway in an emergency. People in these high buildings have to depend 
upon elevators instead, but elevators including their operating mechanisia 
to be depended upon must be in a safe section of the building such as is 
provided by a fire-wall. Elevators on each side of the fire wall will accomp- 
lish this result. In other words the fire-wall is an essential in high and 
crowded buildings and the sooner the authorities recognize that fact the 
less frequent and serious will be the results of fires in such buildings. Natur- 
ally there are customs which will have to be changed to accommodate its 
introduction but they are not difficult to effect and as soon as people realize 
that if they want real safety, they must adopt the only real safety measure 
which has been offered and they will not then hesitate to take the necessary 
steps to secure it. 

When we give our serious thoughts to this subject what do we mean by 
safety to life from the fire hazard in buildings? Do we mean that buildings 
shall be built that people can only get out of somehow or other, in any old 
way or in any old time? Or does it mean that in this twentieth century we 
shall have arrived at a stage of civilization when we shall construct our build- 
ings in such a way that they not only will not burn but that if their contents 
burn and the fiames or smoke or gases threaten the inmates the latter need 
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not burn to death or jump to death but can effect their escape without even 
injury from undue crowding or panic? 

This means that our buildings must be constructed so as to offer zones of 
safety which the people can reach promptly and from which they can readily 
obtain release. It is a trite saying that there never was a fire (except of 
course one started by an explosion) which could not in its incipiency have 
been put out with a pail of water. 

But a fire does not wait for the pail of water and in fact it does not wait 
for anything. It is not a respecter of time and if the pail of water is not 
applied at once the fire is going to grow larger and require more water to 
put it out and someone will have to bring the water there and apply it and 
so two things must happen. First, the people who may be endangered by the 
fire must be provided with the means of getting away immediately, not in 
thirty minutes or fifteen or ten or even five minutes. One minute is long 
enough to hold people in a room where a fire has been started and three 
minutes is as long as people should be held in a burning building. 

And second the people with the water must be summoned and ways and 
means must be provided for them to get up to the fire without having their 
avenue of approach blocked by the other people who are effecting their escape. 

The engineers of the Factory Commission set the time limits specified after 
finding that they were not only reasonable to demand but because they were 
practicable of attainment and in fact were being attained constantly in fac- 
tories and in -public schools where fire drills with a time Umit were installed. 
By the application of the principles of proportioning occupancy to exit facil- 
ity any building can be made to meet these requirements. Two people 
abreast can pass through an opening forty-four inches wide in a second. Sup- 
pose a floor is supplied with two interior inclosed stairways and an exterior 
stairway or one interior stairway and a fire-wall with a doorway in it. In 
either case it could have safely an occupancy of forty people. In a fire drill 
these people would be divided into two groups of t\*enty, each of which 
arranging itself into ten couples, would go to its respective exit which it 
would pass through in ten seconds. It can readily be fseen that as the occu- 
pancy increased and the exit capacity increased proportionately with it, one 
minute would be an ample time limit within which to empty the floor. 
Similarly, these ten couples would be able to go down six flights of stairs 
from the top floor of a seven-story building allowing ten seconds to a flight 
within a minute and a half, so that a three-minute time limit would be ample 
to empty such a building with such an occupancy on every floor below it. 

Buildings higher than seven stories should not be emptied by their stairs 
because the physical exertion of going down six flights of stairs is as great 
as the average person can stand, especially in the excitment of an emerg- 
ency. The occupants, therefore, should be taken care of by horizontal exits 
and elevators so that this situation also would be safely taken care of. 

The fire drills now being installed can readily be converted into a test of 
the rapid emptiability of a building which is the service which the engineers 
intended them for. 

A time limit of a minute to a floor and three minutes to a building should 
act as a test of the measure of safety to life which a building possesses and 
all buildings should be submitted to such a test and be required by law tg 
meet it. : 
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And a zone of safety was devised behind a fire-wall where the limited occu- 
pancy of each building could go within the time limit and leave the stairways 
as avenues of approach for the fire fighters to use. Such a zone can be pro- 
vided in any building and should be required by law. 

Sooner or later the laws will be re-drafted so as to require these safety 
measures and in order to make a beginning in this direction, the following 
modifications to the present laws are submitted for consideration. 

Suggestions for Changes in the Psesent Labor Laws 
§ 79-6-i required exits: omit from Labor Law and insert the following in 
the Building Code: 

Every factory building seven stories and less in height shall be provided 
on each floor with at least two means of exit or escape from fire, remote from 
each other, so that if one is cut ofl^ by a fire the other may be available. One 
of these on every floor above the ground floor shall be a horizontal exit or an 
interior stairway inclosed as herein provided; the other shall be such an 
interior stairway or a horizontal exit or a fire tower or an exterior screened 
stairway or an approved firee-scape. 

Every factory building above seven stories in height shall be provided with 
a fire wall either trans-secting it from cellar to roof or acting as the party 
wall of the adjoining building or as an outside wall in conjunction with the 
outside wall of an adjoining building supplying in each case respectively, 
approved horizontal exits on each floor leading to approved stairways and 
elevators. 
§ 19-6 occupancy: change to sead as follows: 

The number of persons who may occupy any factory building or any por- 
tion thereof above the ground floor shall be limited to such a number as after 
a given signal can escape safely either altogether from the building by means 
of vertical exits within three minutes or from the endangered section of the 
building by means of horizontal exits within one minute, in each case the 
possibility must be considered of one exit being cut off by the fire. 

Omit from the Labor Law and insert in the Building Code as follows: 
1. No more than one person shall be employed on any one floor in any factory- 
building, for every twenty-two inches in width of every two steps of the stair- 
ways leading therefrom to the floor below, and one person for every five square 
feet of landing and hallway on the floor below provided that the doorways 
leading to such stairway are wide enough in multiples of twenty -two inches to 
allow all the people to make their exit from the floor to the stairways within 
one minute after a given signal. On account of the possibility of the Are cut- 
ting off access to one such stairway its capacity shall not be considered in 
determining the legal occupancy unless an outside fire-proof stairway of equal 
capacity which may not be inclosed be supplied. 

4. In any factory building if any stairway has steps of the type known as 
" winders " a deduction of 10 per cent per winder up to 50 per cent shall 
be made in calculating the capacity of such stairway. 

7. In any factory building where a horizontal exit is provided on any floor 
as many people may be employed on such fioor as can occupy the smaller of 
the two spaces provided by the fire wall either in the building or in an adjoin- 
ing or nearby building in addition to the occupants of such smaller space 
allowing five square feet of unobstructed floor space per person, provided that 
the horizontal exits shall be wide enough in multiples of twenty-two inches to 
permit all the occupants of the larger space to pass through them within one 
minute after a given signal. On account of the possibility of the fire cutting 
off access to one such exit, its capacity shall not be considered and the stairway 
to the floor below may be used in its place, the people then utilizing the hori- 
zontal exit on the floor below. The stairways on either side of a horizontal 
exit need not be fire-proofed and the elevators may be utilized as exit 
facilities. 

. 8. Omit § 79-e, subdivision 8, increasing occupancy on account of the instal- 
lation of a sprinkler system. 
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§ 83-ay subdivision 2: retain that part of the first paragraph requiring fire 
drills but omit that part beginning " except in buildings • « * » which 
have sprinklers. 

Commissioner Lyon: Now these two very interesting papers are before 
you for discussion. 

GENERAL DISCUSSION 
Mr. : I quite agree with the theory that the proof of the pud- 
ding is by eating. I believe that a good many of those things are possible, 
and others are impossible of being carried out. A good deal should be left 
to the factory inspector, whose duty it should be when he inspects that factory 
to order fire drills at the time and make some observations. You know when 
we build a new factory and have only a limited space to build it we cannot 
build an ideal building. A good deal of that should depend on what the 
factory inspector finds there, and he goes about and makes such alterations 
as are necessary. Now, then, we have at our factory a fire tower six feet 
away from the main building. I am unable to tell whether this is counted as 
a stairway or only as an exit. The factory inspector calls it a stairway. I 
do not. Now the main thing in all these laws is the spirit of the law more 
than the letter. We have a fire drill every month, summer and winter. The 
occupants never know when the bell will ring. We haven't the least bit of 
diflficulty. It was said by the speaker preceding me that there were certain 
stairways or exits that the people did not know anything about. That is a 
fimny statement, as far as I can see, because if anybody creates stairways 
in a factory and elsewhere and doesn't make use of it, or at least sees to it 
that full use is made of it, then there is something wrong with the manager, 
not with the Commissioners or with the exit. Every one in our place knows 
the exits, because they always go through those exits on the occasion of fire 
drill. Now there is one thing I find in the law, and that is that some of these 
expressions are not quite clear even to the factory inspector. For instance, 
he says that all doors on fireproof stairways should be automatically closing, 
and he counts this fire tower, built six feet away, as a stairway and should 
have automatic closing devices. Now there is a fireproof door on the building 
itself, which has an automatic closing device. Then we enter into the fire 
tower, through which people want to get out. This automatic device keeps 
pushing against them. Other people come downstairs in this fire tower and 
they also are interfered with. Of course this may be a minor detail. I 
haven't put the automatic device on, although it is ready to be put on. It 
isn't only the means of exits you have. It is how you handle the people in 
the factory and make use of the exits, more than the laws. That is my 
opinion. 

Mr. Rudolph Miller, Chairman of the Board of Standards and Appeals, 
New York City: These papers are of course very interesting to me, especially 
as I have given a good deal of study to this subject, and for a great many 
years have been connected with the Building Department of the City of New 
York, off and on, I guess something like twenty-one years. It has been very 
interesting to watch the development of this question of exit facilities, from 
the days when I first went into the department, when the only thing was, as 
Mr. Forster pointed out, fire escapes put on at the discretion of an inspector, 
and as he thought necessary. At that time fire escapes consisted merely of 
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balconies connected by ladders. ^ly criticism of Mr. Forster's paper is that he 
laid too much stress on this fire escape, because, as he said, in New York City 
I think we feel that the fire escape is now only a makeshift. We believe 
that the exits in the form of stairs should be real stairs, not these makeshift 
stairs, which are in some ways more or less of a menace, rather than a fire 
escape. Of course we have hundreds, I think thousands, of buildings in the 
city in whicli it is practically impossible, without destroying the property 
for its present use, to put in the additional exit facilities that ought to be 
in those buildings, and we have got to resort to some sort of a makeshift. 
I think the Commission in framing the New York State factory law very 
wisely provided that the fire escape should not be accepted as an exit under 
conditions specified by the Commission. So that it becomes plain in the 
acceptance of such fire escapes as means of egress that it is as a last resort. 
Now there has been a difference of opinion between the two speakers as to 
the best means of carrying out people from a building. One of them seems 
to think that the better way is to carry them down vertically through stair- 
ways. The other seems to think that that is not the best way. I think, the 
proper course, perhaps, lies between the two methods. Both ought to be taken 
into account. There is no question about it. In these tall buildings, when you 
get over seven stories, I have watched the time required and the effort 
required, which is more serious perhaps than the time, because when we get 
to the higher buildings we always have them fireproof construction and they 
are safer for that reason, and the stairs are places of safety, comparatively 
speaking, and people can go down them quietly, but it takes time, and as 
Mr. Porter has indicated, it takes at least a minute for a fiight of stairs, 
and that is, I think,, a rapid exit. Then there are a great many people who 
cannot walk down twelve fiights of stairs without collapsing. So that it is 
not an entirely reliable means of exit when you get to the tall buildings. If 
you are within seven stories, that might possibly work better than the other 
method. Mr. Forster said something about the horizontal exit, and he spoke 
of taking too many people on one side of the horizontal exit from the other 
side. The law prescribes that you shall allow five feet of unoccupied space 
per person. Surely any fioor that is constructed for any purpose should be 
built to carry one person for every five square feet of unoccupied space. 
Granted that the floor is^ ah-eady loaded with machinery, the unoccupied space, 
however, still ought to be able to carry all those people, provided the space is 
there, and we must remember that the people are not going to stay there. 
They have gone to the other side of that horizontal exit for the purpose of 
getting away from the fire. And the definition of the word horizontal exit 
provides that it is not a satisfactory horizontal exit unless there is also a 
stairway on each side of that horizontal exit, so that as soon as the people get 
by that horizontal exit they will naturally endeavor to get out of 
the building, and they can do so quietly by means of the stain^^ays in 
perfect safety, or, as it may develop, it may not be necessary to get out of the 
building, because the fire may be put out before people get out. Undoubtedly 
the form of construction has a great deal to do with the question of stairways 
that should be, or the facilities that should be provided. If the building is 
fireproof there is not nearly that need of getting out so promptly as if the 
building is non-fireproof. In the non-fireproof building the fire is going to 
spread rapidly. In our fireproof buildings, unless there is some defect in the 
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construction, vertical openings unprotected, as they should not be except 
under very unusual circumstances, which should be otherwise safeguarded, 
there is not such a great danger. Let us say that a Are occurs in the seventh 
story of a twelve-story loft building. Those persons that are below the 
seventh story might feel quite safe in remaining there until those above have 
been able to get out. Now my thought is, and I think this is the rule of the 
Labor Law, I know it is of the New York Building Code, that the stairway 
and enclosed stairway is practically a horizontal exit. Mr. Porter lias criti- 
cized the stair and the capacity of the stair. If all the people tried to get 
into that stair at one time they are going to jam the stairway, and they do not 
get out. But if there is ample space on those stairs and within the stair 
enclosure to take care of the people in that building, why isn't it as good a 
horizontal exit as his division wall through the middle of the building. After 
the people get to the other side of that wall they are quite as safe as if they 
were on the other side of his fire- wall. Of course the fire- wall is not without 
its possibilities of failure. Mr. Porter has criticized the sprinkler on the 
theory that sprinklers fail occasionally. They do. We know that, but the 
percentage of failures is very small. I know that the horizontal exit also 
fails. I have made many an inspection in buildings of various character, loft 
buildings, factory buildings, where the horizontal exits, the doorways which 
were relied on in these particular cases, not as horizontal exits at the time, 
but the automatic doorways were so blocked that the doors would not close. 
Now that is a thing that is liable to happen, and that can only be prevented 
by good housekeeping, as the reliability of the sprinkler system is maintained 
by proper inspection. I feel that some allowance should be made where the 
sprinkler system is placed for the same reason that I have indicated that I 
think a fireproof building should have some allowance above a non-fireproof 
building, for this reason, that the sprinkler will work sooner or later. It may 
be that in the one particular floor the heat does rise and smoke develop to an 
extent that becomes dangerous to the occupants before the sprinkler has 
operated, but for that reason, I think the sprinkle.red building is entitled to 
some allowance. It seems to me that there are two main considerations in 
the construction of exit facilities, in stores particularly, namely, that they 
should have ample capacity, ample width, to take the number of persons to 
be accommodated, and should be sufficient in number. In regard to the width, 
I think the provisions made in the Labor Law, which are also repeated in the | 
New York Building Code for other buildings and factories, are very sensible 
and reliable and satisfactory. They provide practically for stair enclosures 
as horizontal exits. That is, the entire occupancy of the building can get 
within the stair enclosure, if they are designed according to the Labor Law, 
and then get out quietly. I want to refer to a point which was referred to by 
Commissioner Lynch in this connection, and has some bearing on what the 
previous speaker has said, in regard to the inspection of buildings. We cannot 
leave this matter altogether to inspection. The man in building a factory or 
any other building wants to know beforehand .whether or not when he builds 
that building he can use it for the purpose he intends to. For that reason, 
we must as far as possible tell him in the law, officially, what will be required. 
I believe in the greatest freedom to the designer or to the owner, and that the 
law should provide only the limitations that are necessary for the protection 
of those who use that building, and for the protection of the rest of the public. 
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Tliose are the things, the limitations that must be fixed. Otherwise I think 
the greatest freedom should be allowed. Then one other point I wish to refer 
to, one made by the Chairman, Commissioner Lyon, as to having public senti- 
ment back of the law. I personally have had a rather trying experience in 
that respect. For months previous to the Asch building fire we endeavored to 
get what we considered proper exit facilities in buildings in the City of New 
York. The difficulties were enormous. We ran up against the law and the 
magistrates, and I am sorry to say the magistrates rather felt these orders 
were persecutions and not prosecutions to secure safety to the public. And 
unless you get that sentiment, the public sentiment back of these provisions, 
as the Commissioner has indicated, it is practically impossible to enforce 
them. Sometimes it requires a serious calamity to make it possible to get 
what is right and proper. A great deal of trouble has been experienced some- 
times even when we got the law enforced. I remember one case, for instance, 
where in a certain building there had been ample staircase facilities provided. 
Three staircases. They were properly built. An inspection, however, indi- 
cated that only one of them was available. The occupant had built shelves 
across the other two doorways leading to the stairways. He was ordered to 
remove them. It was with the greatest difficulty that he actually removed 
them, that we compelled him to remove them. We were suspicious and in 
about three months later we made another inspection, and he had done the 
very same thing again. That I merely mtintion as some of the di^culties which 
the Commissioner has referred to in the enforcement of the law. It requires 
co-operation on the part of the public and the enforcing officials to get the 
real safety that we need in our buildings. 

Mr Fo^steb: I ask the indulgence o(f the audience for just a moment. 
It appears as though my reputation has had a few dents put into it. I 
rise to make certain explanations. In the first place the question of whether 
or not I favor horizontal exits was brought out, and Mr. Miller's assumption 
is I did not. The best way to get people out of a building is first to move 
them through a horizontal exit. I discussed the capacity in number of per- 
sons in buildings based on the unit of stair width, and if that plan is adopted 
it will take care of a building without a division wall. If you put in. a 
division wall, as is suggested, you could ordinarily double the number of 
people which those stairs would allow. I am keen about the division wall, 
but I recognize its limitations if used without regard to stair capacity. 
Mr. Miller raised the question of floor load. The point that I made was 
that you could put so many people on one side of a wall on the five square 
feet basis, where the fioor was not very much covered by benches and 
machinery, that the single thirty-six-inch stairway, which would be required 
on the other side, would be seriously overloaded. Mr. Porter and I are 
together in the thought that there ought to be a limit of time in which a 
building is emptied. Mr. Porter suggests three minutes. Whether or not 
three minutes or any other time is correct, it is, in my opinion, necessary to 
have a schedule which covers the situation, by some such scheme as I sug- 
gest, that would not make it necessary in the case of every single building, 
once a month or more frequently, to hold a test drill to find out whether the 
owner of the building has got his people trained. Mr. Porter has referred to 
the famous Kaye case in New York. I have got a good deal of profit and 
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pleasure from reading the case. I have the final appeal taken to the Appellate 
Court here before me, and I was interested to observe that Fire Chief Croker 
in New York, who is the author of a book on Fire Protection, has spoken 
exceedingly favorably of sprinklers in one chapter which was introduced 
by the attorney who questioned him. Mr. Croker said that perhaps the 
chief merit of these devices lies in their prompt action. They are often the 
first weapon that is employed against the flames, and are thus given the 
advantage of being in at the start. Also, he says, in fire fighting the most 
desirable thing is prompt action. "And I could mention scores of cases in 
which sprinklers had completejy extinguished fires before it was realized that 
anything was wrong. I have personally seen so many examples of sprinklers 
in successful operation that to enumerate them would be tedious." Then, 
when it came to cross-examination, Mr. Croker was asked whether he had 
changed his mind in any respect regarding that chapter, and he stated that he 
had only in so far as the sprinklers being a life saver. He still thought the 
sprinkler was a property saver, but not a life saver. Chief Kenlon, now the 
head of the department, a most experienced and able man, when on the stand, 
made a most favorable set of statements regarding the sprinkler. He speaks 
of a particular fire on- Broadway. " I was there at the fire. I arrived there 
a few minutes after the fire broke out. I do not carry a stop watch. I could 
not time it. According to my best estimate I was there two minutes after 
the operation of the sprinklers." Then the question was asked in regard to 
the saving of life and he said that he thought 100 people were saved by that 
sprinkler operation. The verdict of the court was in favor of the city. And 
that momentous decision, from the standpoint of sprinkler requirements, has 
enabled the authorities in New York to enforce the installation of sprinklers. 
The fire-fighters on the whole have been rather slow to recognize the advan- 
tages of the sprinklers, but the International Association of Fire Engineers, 
I think, now has endorsed them, so as to leave no doubt as to where they stand. 

Mb. Heckman, Chairman, Technical Advisory Board, Associated Manufac- 
turers and Merchants: I fully agree with Mr. Porter in his estimate of the 
value of horizontal exits, but I am a little afraid in his effort to emphasize 
the value of horizontal exits he has spoken disparagingly of the vertical fire 
tower. He says it won't be used. He forgets that in the New York State law 
the entrances to all such exits have to be marked by signs and red lights, 
such as he referred to on his horizontal exit doorways. He forgets that we 
are required to have fire drills which train people to use these fire towers. 1 
see no more reason why people should forget to use the fire tower than they 
would a horizontal exit. He limits the capacity of stairways to the number of 
people who can occupy those stairways, assuming that the people stop after 
the stairways were full. Now as a matter of fact the people won't stop. They 
keep on going and leaving the building. I have made a number of tests along 
that line and I find that the average stairway can be filled in from thirty to 
forty-five seconds. His own time limit, which I think is the basis of all these 
figures he has there, within which he said people should get out of the build- 
ing is three minutes. Another point, I think that the time limit should be 
placed on the relative combustibility of the contents of the building. 
Obviously, the people have got to get out quicker if the contents are rapidly 
combustible than if there was no combustible material, and that fact should 



172 New Yobk State Industrial Commissio]S" 

be taken into consideration. I do not care to press my own personal experi- 
ence, which is slight, as against the experience of these fire chiefs and other 
students, but I personally cannot agree with Mr. Porter in his statement that 
sprinklers are not life savers. I have seen a number of instances where the 
sprinkler operated, one where I was within two feet of the fire and a dash of 
water came down. I wasn't burned. The sprinkler did it. And there are 
innumerable instances of that sort. I think it would be a great mistake not 
to allow credit for the installation of the sprinkler system. 

Mr. C. H. Thompson, Eastman Kodak Company: In listening to this dis- 
cussion this afternoon, the one point I think that we have not emphasized 
enough is the necessity for fire drills. Now I have seen a good many fire drills 
in various factories, and a majority of them are a farce. First, that the super- 
intendent or those in authority have not insisted on discipline, and the 
employees have regarded the matter as a sort of a joke, and they walk out 
laughing and talking and no order at all. And these drills will be probably 
one every three months, which I think is insufficient. Because you do not get 
discipline, they forget them, and I think once a month the drills ought to be 
conducted. Our experience is this : We have at least one fire drill every week 
in each department, and then once a month have a general exit. Everybody 
on the street. Our factory is seven stories, and we have about 2,300 people, 
and we get out in four minutes and thirty-five seconds. The point I want to 
bring up is this, that by having a fire drill about half-past three in the after- 
noon, when everybody is dopey, tired, by giving the fire drill they come back 
freshened up and we find that instead of reducing our production, it is 
increased. I would say, gentlemen, that fire drills once a month is not fre- 
quent enough. Fire drills once every three months is a farce. 

MRi Cannon; As a laborer on the fifteenth floor of a building of not very 
good type, I would like to know what has been thought ought to be done for 
those above the seventli floor. As far as I have been able to gather this after- 
noon, the discussion has been about those on or below the seventh floor. What 
are we going to do with the rest of them? 

Mr. Forster: I am called upon to answer that question. I stated in my 
talk this afternoon that this tabulation that you have before you was simply 
carried up as far as seven stories, but the same maximum exit would apply 
to high buildings. We don't have, except in New York City, any appreciable 
number of factory buildings higher than seven stories. 

Commissioner Lyon: I suppose Mr. Porter would say, go through a fire- 
wall and then send them down an elevator. I think probably the proper solu- 
tion would be a fire-wall and elevator. I would like Mr. Miller, who, I believe, 
has made some considerable study of this, to give us some idea of the capacity 
of elevators, and whether it would be practical to put fire-walls in the office 
buildings of New York City, some of which are very bad, and some extremely 
bad from the standpoint of fire risk, and a good many of them do not come 
under the Industrial Commission. I would like to have Mr. Miller give us 
some idea of the capacity and the number that are required, and the prac- 
ticability of applying them to existing buildings. 
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Mb. Miller: We have never given the elevator any specific credit as an 
exit, possibly for the reason that you cannot be sure of its being there. If you 
have an operator who is easily scared and unreliable, he will run down to the 
bottom and he will get away and your elevator won't come back. For that 
reason we have felt that it is unwise to trust to the elevator as a means of 
exit. It is an excellent auxiliary and if it is properly handled can, especially 
in our tall buildings, serve a very useful purpose. Mr. 0*Keefe, who was a 
few years ago a Deputy Fire Commissioner in New York, pointed out in a 
certain fire how much more could have been done toward getting the people 
out of the building if the elevator operator had only thought to carry the 
people from the top floor down to the floor below that on which the fire was 
and let them out, instead of taking them clear to the bottom of the building. 
So much depends in the operation of the elevator on the judgment of some- 
body that it is not to be relied on. The stair is there. That is something 
fixed, and the fixed things are the things that we can count on. Reasonably 
count on. As I said before we cannot always be sure that they are absolutely 
safe, because of, perhaps, improper housekeeping conditions. Housekeeping 
conditions are something we cannot foresee, and will vary from time to time. 
We will get one superintendent of a building who is keeping his building up 
in the best sort of order, and bring everything right up to the mark, and 
another one who is slovenly comes in and succeeds him, and things are other- 
wise, and there is carelessness all through the building. Things are allowed 
to gather in the doorways so that the fire-doors won't close. . If you have got 
that kind of a man why then the conditions are going to be bad. I believe 
that we ought to simply provide certain exit facilities. Give the designer free- 
dom in what he wants to do. If a man wants to design a building for sixteen 
occupants he ought not to be made to provide exit facilities for 150, but there- 
after he must be limited in that building to sixteen if his exit facilities are 
designed for only sixteen. If he wants a building that may be used for 150 
occupants, let him provide the exit facilities for 150, the same as to-day we 
post our floors in our buildings as to the safe-carrying capacity for loads. 
We can post our buildings, so many occupants per floor, and I think that 
should be done. And it might be applied to the existing buildings very much 
in the same way as it is applied to new buildings in our new law. It is only 
in the old buildings where we have the difficulty, and there we will have to 
make the best provision we can. In the case suggested, I think the horizontal 
exit certainly does offer an excellent solution. 

Mr. Cannon: I fully realize the limitations in the capacity of elevators as 
an exit. I also realize the limitations in the capacity of legs as an exit. I 
question very much, and sometime when I get back to New York I am going 
to try it, but I question very much whether I could go down fifteen flights of 
stairs in any reasonable length of time and get out of a building that I am 
in, and I do not carry very much excess weight. I am wondering how many 
flights of stairs some of our stouter friends could go down and feel that they 
would be safe, or how high they would feel safe in any building where they 
could not depend on the elevator. I believe some considerable progress could 
be made along this line in controlling the elevator operator. I think probably 
that considerable could be done in that. 
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Mb. Porter : I think the elevator could be depended upon if it ia back of a 
fire- wall and if the operating mechanism is also back of a ilre-wall. That is, 
if you have two sets of elevators in a bi-sected building, and the operating 
mechanism ought to be bi-sected as well, I think you will have elevators 
which you can depend on. This question of stairway congestion which is per- 
mitted under tlie law in New York, and to which Mr. Miller has referred, 
and which Mr. lleckman has stated he thinks is all right, we find happens 
frequently in New York. There was a false alarm of fire which took place 
near where the Factory Investigating Commission was at work down at 681 
Broadway, and the girls in the factory two flights up ran out into the stair- 
way and jammed it so full that the balustrade broke and the girls fell over 
onto the floor below and had to be taken away in an ambulance. We were 
invited by the Fire Commissioner two years ago to see a fire drill in a twelve- 
8t6ry building, and that was under the supervision of ex-Fire Chief Croker, 
who has a company which carries on fire drills. It was when they were having^ 
a rehearsal, and four days before Fire Prevention Day, when they were going 
to have an exhibition of this drill. We saw the rehearsal, and there were 
over 100 girls on each floor, and they went out on a stairway and filled it in 
such a way, as Mr. Miller thinks is all right, and they jammed it so tight 
that the girls fainted. Fire Commissioner Adamson prevented that fire drill 
taking place on Fire Prevention Day. The jamming of the stairways, so that 
there is a condition of filling every step prevents the people from going 
down as there is no step for them to tread on. When you have got more 
people on a floor than can get into the stairway, of course they extend back 
into the floor, into the loft, and then if there is fire or smoke, it goes through 
the doorway into the stairway where the people are, and they become 
asphyxiated. There is a danger of this over occupancy of the stairs, and 
that is what I am trying to get changed in the law. 

Commissioner Lyon: Of course you have always got to recognize the fact 
that a scared man or woman is the most senseless thing in the world, if they 
are thoroughly scared. 

Mr. Jones: Just one suggestion, two, in fact, that we must bear in mind 
in regard to the elevator exit, and that is, that the man who loses his head 
running that elevator, if he had a head would not be working there. He would 
be working somewhere else, or working for himself. And the second is this, 
every argument that has been advanced this afternoon practically has been 
advanced for the City of New York. Now the Industrial Commission have 
something else to do besides legislate or try to take care of New York City 
alone. We who are here must recognize the fact that the Industrial Commis- 
sion must think of the entire State outside of the City of New York. Now 
the average seven-story building, as used by my friend in his argument, is all 
right for New York, but what are you going to do in small villages like 
Binghamton, where a twelve-story building is one of the things that we point 
to with pride. What are you going to do in small villages, we will say, like 
Oswego, where they haven't got a five-story building. Those are the tilings 
that you have got to take into consideration when we put up to the Commis- 
sion the advisement and enactment of laws for the entire State. 
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Mb. Fobsteb: I think that is what I referred to, that we ought not to limit 
the capacity of a stairway to any particular figures. The figures which are 
in the law now are the result of studies of New York loft buildings, and I 
think you ought to say that you could have as many people on a stairway as 
will fill every other step that is a multiple of twenty-two inches wide. 

Mb. Milleb: I just want to say that Mr. Porter's theory of a horizontal 
exit is just as correct on a second floor as it is on a twenty-second floor. And 
my point was that we should make our stairs ample enough so that they can 
serve the same purpose as his horizontal exit, and can take all the people the 
same as he would take them to the other side of the fire-wall. 

Mb. Schafeb, Duofold Health Underwear Company: I have had forty 
years' experience in knitting mills, and I believe that if the Industrial Com- 
mission to-day would give more attention to the sprinkler system in manu- 
facturing establishments of all kinds they would eliminate a lot of trouble 
that faces them to-day. There would be many lives saved. I would not think 
to-day to run my mill fifteen minutes without a sprinkler system in it, on 
accoimt of the cost of insurance, destruction of property, the loss of life, and 
many other reasons. I believe that a great deal of the difficulties to-day that 
exist in manufacturing establishments could be eliminated by having a law 
that will force the installation of a sprinkler system that will protect the 
property against fire, and when you protect your property against fire you 
are saving life. 

Mb. Cubtiss: We have heard from the two gentlemen who have read the 
papers on exits. I believe the automatic sprinklers are mighty good. I am 
interested in this, and I am wondering if a well-organized and well-equipped 
fire department cannot play an important part in the matter. 

CoMMissiONEB Lynch : I am rather anxious to know, curious to know, 
how that suggestion that there should be a law to compel the installation of 
sprinkler systems meets the views of the up-State manufacturers who occupy, 
generally, buildings four and five stories in height. And then there was this 
other question that Mr. Miller referred to, and I referred to this morning, but 
the discussion turned to the composition of floor material. Mr. Heckman 
talked to a very great extent on the construction of four and eight-story 
buildings. Now a man puts up a factory building in one of these small towns 
up-State, for a non-inflammable occupancy, limited, as Mr. Miller says, in the 
application for the approval of the plans to fifteen people on a floor. It being 
approved with the understanding that that was all he could have on his floor. 
I think that meets Mr. Heckman's idea, and which would be entirely feasible 
in New York City, but in an up-State town, the man that puts up the building 
sells it and goes out of business. Our inspector comes around six months after 
it was sold and he finds that same building occupied by a highly-inflammable 
industry, with forty or fifty people on a floor. They had gotten in there 
before he had gotten there. Then he goes to the court and makes his presenta- 
tion to the court of this small town. It is presented to the jury, and as Com- 
missioner Lyon says, the jury brings in a verdict of not guilty. Then what 
are you going to do, Mr. Miller? There is quite a difference in the problem 
of proper supervision or frequent supervision of the factory building up-State 
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and the frequent supervision that is possible in New York City with a very 
much larger force of inspectors than the State Industrial Commission pos- 
sesses. Of course that is Mr. Miller's proposition. All of these problems come 
in with the consideration of the buildings, with the exits of buildings, the 
conditions that surround the buildings, and I am inclined to agree with one 
thing Mr. Miller said, that in considering the building the horizontal exit and 
the vertical exit should both be given consideration, for if we are to believe 
the experts about it, it is impossible to get out of a building either with 
vertical or horizontal exits. 

Mb. Forsteb: I would like to ask Commissioner Lynch this question, or 
rather make this point. It is undoubtedly difficult to administer many enact- 
ments or many requirements of the kind that have been suggested here to-day, 
but the Industrial Commission to-day is supposed to be, that is, as far as it 
has ability to, exercising supervision over the number of persons in buildings 
which now exist. You have rules on that subject, and supposedly they are 
being enforced, or supposedly the employers or building owners are obeying 
the laws without supervision. In fairness to all parties, and without any 
appreciable jeopardy of life, we can put the proposition upon a basis that 
takes into account these various factors. 

Commissioner Lynch: Isn't that the problem that we have got to meet, 
taking into consideration the physical qualifications of the buildings in which 
these exits are, and then working out a plan which makes that particular 
building reasonably safe, and protecting the lives of the people who are 
employed therein. And remember that this Commission is not concerned under 
the law with the protection of the property. We are concerned with the get- 
ting of the people out of a particular building if a fire should start in that 
building. And as I said this morning, the law does not apply to the office 
building. So far as the Factory Law or the Labor Law is concerned, they do 
not apply to the office building. But the Labor Law, kept where it is now, to 
at least a reasonable extent, so far as the construction of factory buildings is 
concerned, is having to-day, and will continue to have, a good effect on the 
entire building practice of the Statei 

Mr. M. H. Christopherson, Otis Elevator Company: I would like to say 
in connection with the discussion of to-day that I think the principal good has 
come of the general education by the Industrial Commission and in the 
exchange of views by manufacturers. I will cite a case in our Yonkers works, 
in one of the old buildings, in connection with a plant such as ours. There 
are some old buildings, thirty or forty years old, built more or less on the 
apartment house plan. Not much better. There are some later buildings 
there quite up to date. The old buildings have been used for a number of 
years for the employment of men and women, and in those buildings, in one 
building in particular, four stories high, where girls are employed, there were 
formerly iron winding stairs put in, probably fifteen years ago. WTien the 
Labor Law was enacted and the inspector called on us, in the one building in 
particular, the first request we had was for a certain type of fire-escape. We 
installed it. Later on we put in metal sash and wire glass surrounding that 
fire-escape. Later on there were certain other changes, and we removed that 
fire-escape. It was not up to requirements. We were perfectly agreeable and 
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willing to do it, because we wanted to do what we thought was right. In 
other words we began to learn something from experience what these inspectors 
and the law required. We have now in that old building two fireproof, well- 
built stairways, and have also in addition to that, on account of it being 
beyond the 100-foot limit, a well-built fire-escape on the outside. We also 
have a horizontal exit to the roof and another one over the top of the boiler 
house. A great deal I think can be illustrated from that. And within the 
last year I had another escape built across the yard into an adjoining build- 
ing. While that was intended for the handling of material, it was also con- 
nected in such a way as to make a good nre escape, making a horizontal escape. 
I just speak of these things as illustrations of how this education is going 
on, and what we learn from it. Last summer I came through the upper story 
of that building and I thought it was quite warm, too warm a place to work, 
and we put our foreman upon the roof and turned the hose on it. A matter 
of education. Now we are putting in a good ventilation system in that same 
floor. It is unreasonable, I think, to expect the Industrial Commission, or a 
lot of inspectors, to be able to accomplish all these things in a short time. 
I think during the few years it has been going on it has been remarkable in 
the improvement in buildings, and as time goes on these people, these manu- 
facturers who object to spending the money, will also be educated. You can- 
not do it all at once. But I am pretty sure that a few years hence the 
improvements will be so great that those fears that Mr. Lynch has about 
up-State buildings and manufacturers, they are but the small factors, will 
come in line, and appreciate as well as we in some places have appreciated 
the necessity, and we have not been called to court for it. At our last fire 
drill our local fire chief, standing alongside of me when the men and girls 
came down, said : " Did you notice that it took longer to empty this building 
than any of the others ? " An inspection of that proved that all the upper 
stairways led down to a lower story where there was more or less of a trap. 
That was changed, and there are four exits from the lower floor now. All 
these things are matters of education, and we cannot expect that everything 
can be done in a moment, and I think that the Commission and everybody 
has done remarkably well. 



WEDNESDAY EVENING, DECEMBER 13 



Pbesidino Officer: John C. Clabk, Vice-President, State Federation 

OF Labor 

"Mr. Clark : Ladies and Gentlemen : The program being somc^vhat lengthy 
this evening, I will take up only a few minutes of your time, and I will ask 
you to omit any discussion until the end of our program. After listening to 
your Safety Congress sessions this week, I want to congratulate you who are 
taking such great interest. It is for the benefit of the working class of people. 
Saving life and limb is a great study, for our manufacturers as well as for our 
working class, and I want to say this to you to-night, especially to our manu- 
facturers and to our builders, that if you will be guided by our present 
Industrial Commission of the State of New York, I cannot recommend any 
safer guardian angel for our working class of people. They may put a little 
hardship on you occasionally, but it is for the welfare of human life. And I 
am going to close by asking the manufacturers and builders of the State of 
New York to listen to and to be advised by our present State Industrial 
Commission. 

Now the first speaker of the evening will be Mr, H. H. Cannon, Safety 
Engineer of the National Workmen's Compensation Service Bureau. 

STANDARDIZATION OF SAFETY APPLIANCES 

By II. H. Cannon, National Workmen's Compensation Service Bureau 

I have been informed, as Mr. Clark was, that the session to-night is expected 
to be a long one. I had intended to make my paper very short. I will try to 
make it shorter. I will try to give it in homeopathic doses, without too much 
sugar. I will try to touch the high spots, somewhat as a Pullman car porter 
brushes your coat. The topic selected for me to-night is perhaps one of the 
most interesting, one of the most important, of all the subjects that confront 
the safety movement. Mere safeguarding of itself will not eliminate accidents, 
all accidents. As a matter of fact it will only eliminate a very, not a very 
small percentage, but a relatively small percentage of accidents. However, it 
is the foundation of all safety work. Without standardization, the super- 
structure of safety is impossible. Without standardization, safeguarding 
is haphazard, is wasteful and frequently increases rather than decreases the 
hazard. Without it former experience cannot be utilized, because the mere 
use of experience means that that experience is taken as a standard. Without 
standards we are always at the beginning, and progress is impossible. I do not 
believe it is necessary to state that the broader the experience the more equit- 
able and useful the standard. Now let us consider what is meant by standard- 
ization. Any guard that completely eliminates all hazards is an ideal guard. 
Unfortunately such a guard is rare. Obviously we can eliminate all buzz- 
saw accidents if we eliminate all buzz-saws. I have heard some pretty wild 
safety engineers advocate some pretty wild things, but I have never heard 
anyone yet advocate that sort of safety work. I have expected to, and maybe 
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some day we will hear of it. A guard which interferes with operation need 
not necessarily be discarded. When a guard interferes with operation, then 
we mu&t measure the relative hazard against the relative interference and 
strike a balance which will give us a practical guard. Any guard which gives 
us a fair measure of protection and a fair measure of production should be 
considered a standard guard. Now, next, why are established standards 
needed? First, from the standpoint of the employer, standards are needed so 
that he can satisfy the law, and gain the maximum insurance premium reduc- 
tion with the first set of guards which he installs, and so that he won't have to 
reconstruct all of his guards with each fresh visit of an inspector or, as he 
frequently feels, the visit of a fresh inspector. Second, from the standpoint 
of the State Industrial Commission, so its inspectors can show the employer 
how to fully comply with the law with the least cost to the employer, and 
can determine off-hand when the law has been fully complied with, or wherein 
it has not been complied with. Third, from the standpoint of the insurance 
carrier, so that its inspectors in the field in the various states can determine 
whether a reduction or an increase in the premium is warranted. Fourth, 
from the standpoint of the employer, from the standpoint of the State Indus- 
trial Commission, from the standpoint of the insurance carrier, from the 
standpoint of the general public, and last and by far the most important, 
from the standpoint of the workman himself. Standardization is absolutely 
essential if the maximum degree of safety is to be obtained. All of this is 
fundamental. I have no doubt that most of you know as much or more about 
it than I do, and I have never heard any considerable argument against 
standardization, or any argument which is not easily refuted. However, the 
most important phase is how can this standardization be obtained. Early 
in the safety movement, the recent concerted movement, there was a con- 
siderable scramble to be first. I have heard long drawn out arguments as to 
who started the safety movement. I think I know. I do not know that I can 
definitely place my finger on the man. I think it was either Adam or one of his 
ancestors. According to Huxley, in his " First Principles of Education," I 
think he puts safety as the second principle of education. If I recall rightly, 
and it has been a long while since I read it, the first principle of education, 
as laid down by Huxley, was eating and drinking. The second principle was 
safety. That is the first thing we learn, is how to eat and drink, and the 
second thing is how to keep from getting killed. This scramble to be first 
has done a tremendous good to safety. It has provided it with an impetus 
to get it going. The safety movement is now going. It is going good and 
hard. We no longer need, and I do not think we any longer have a scramble 
to be first. I never heard anyone try to prove that his corporation, or he 
himself, was the originator of the safety movement. About three years ago 
I was engaged in getting up a schedule for rating the hazard for merit, rating 
the hazard in electrical industry. This included safety standards for that 
industry. As soon as I got well underway I found that there were some 
seventeen other organizations all working on the same thing, and all seven- 
teen were trying to be first to get out standards on safety for the electrical 
industry. The National Bureau of Standards was one of them. It had been 
delegated * by Congress as the representative of the Government and of the 
people of the United States, to get up safety standards. After a good deal of 
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hard work, the Bureau of Standards succeeded in bringing together all of the 
various organizations who were then working on electrical standards, with a 
number of others, especially those representing the workmen themselves, some 
of the labor organizations and some other organizations representing the 
workmen. And they have just published, about a month ago, their tentative 
rules for the electrical industry, the safety code, the National Electrical Safety 
Code, for trial and for criticism. I have not any doubt that that is the best 
piece of safety work that has ever been done. It is far in advance of the 
standards in any other line of industry. The moral that I wish to draw 
from that, and the reason that that was possible, was because everybody that 
was concerned was called together and they all got their feet under the same 
table and looked each other in the eye and bartered a little, and gave some 
here and took some there, and they all got on common ground. Our Bureau is 
doing a little, as much as it can, toward standardization. We are getting up 
volumes of pictures of machinery and other appliances, and tools and buildings 
and all sorts of things, so that every industry will be covered, so that any one 
who wishes to see how any particular hazard in any particular industry can 
be guarded, can take down one of our books and open it to the proper page 
and see. It is a tremendous piece of work. We have so far only published 
one volume. We are about ready to publish a volimie on Woodworking Safe- 
guards. Several other volumes are well under way. In order to get the maxi- 
mum co-operation, we are going to have struck off, from all of the plates that 
are made, proofs which we will submit to every one that we can find who is 
interested, and who will give us constructive criticism, so that when these 
books are published they will represent the best possible work that can be 
done. They will represent all of the interests that should be represented. We 
hope that we can get the New York State Industrial Commission to criticise 
all of our drawings. We hope that we can get every other state Commission 
to do that. We hope that we can get manufacturers of machinery to criticise 
them. We hope we may even get some thinking workmen to criticise them. 
We hope, above everything, to get co-operation. The thing that I want to 
suggest to-night is to get co-operation in the formulation of safeguards and 
the standardization of safeguards. And I believe that the best possible 
organization to do that is the New York State Industrial Commission. Our 
inspectors cover the entire country, including New York State. We know- 
by their inspections that, especially in the small plants, but taking the State 
as a whole. New York is tremendously in advance of every other state in the 
Union. The best work in safety has been done in New York State. I do not 
mean that necessarily the best safeguarded plant is in New York State, but 
the State as a whole is in far better condition than any other state in the 
Union. Dr. Jackson suggested the other day that the Commission in Penn- 
sylvania and the Commission in New Jersey and the Commission in New- 
York had all come to an agreement, that they would co-operate. My sugges- 
tion is that that be extended further and that every state in the Union that 
has a Commission, or is doing anything in the safety line, be brought into 
those three and that all of the commissions in the United States be gathered 
together to co-operate in the standardization of safeguards. I thank you. 

Mb. Clark : The next speaker will be Mr. Luther D. Burlingame, who will 
speak on " The Hazards of Machine Shops," and also will explain to you, after 
a short lecture, the slides as they are placed before you. 
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MACHINE SHOP HAZARDS 

By Luther D. Bublingame, Brown and Sharpe Manufacturing Company 

As I was nearing Syracuse to-night I purchased an evening paper of this 
city, and I was pleased to note in that paper the unusually large amount of 
space given to industrial service work, to civic work and other things which 
go to the uplift of mankind. I believe that as our daily papers take more 
interest in these matters, and are taking more interest, they voice the senti- 
ment of our commimities. Also we shall be on a distinctly higher plane in 
this matter of dealing not only with safety, with machine shop hazards, but 
with all matters which go to make up those things which are for the benefit 
of mankind. I thoroughly agree with the speaker who has just preceded me 
in his emphasis of the need of standardization, and in considering machine 
shop hazards that is one of the things that I shall hope to emphasize and to 
impress strongly upon this gathering. In considering the matter of machine 
shop hazards in the past it has been thought that when we talked of machine 
shop hazards we meant guards to cover gears and other dangerous spots in 
machines. And whenever the matter has been stirred up and the question 
has been raised as to the great damage which has been done through accidents 
and the terrible loss which has come in our machine shops through the serious 
accidents which have occurred, we have laid them at once to the manufacturer 
as being responsible for the unguarded condition of machines. Now, as we 
have secured more data on that subject, as we have looked into the matter 
more deeply, many of us have been surprised to find that other forms of hazards 
are even of greater moment and cause the greater loss than the machine shop 
hazards just spoken of. That is, other hazards have to do with the human 
element, have to do with the matter of men falling and slipping and all that 
sort of thing, and are in no way connected with the mechanical hazards as 
having to do with the guarding of machines. So that, in dealing with this 
question, I shall take both points of view. That is, the guarding of machines 
and the question of the human element, and how to raise the standard of 
safety through education and the avoidance of carelessness. It is very proper 
that the manufacturer should take the initial step in thoroughly guarding 
his machines and see that they are entirely safe I mean by that practically 
fool-proof, as the expression has now become quite commonly used. And at 
the same time I have heard experts rather bewail the fact that we are going 
so far in the matter of guarding that men are losing their ordinary sense 
of carefulness and that they are introducing an additional hazard by the very 
carelessness with which they work, thinking that everything is guarded so 
that they cannot have an accident. In discussing this matter I would like 
to analyze somewhat as follows: First, machine shop hazards that have 
to do with machines, and dividifig these into the group of those which can be 
guarded in such a way as to prevent accidents, and under this heading would 
come gears, belts, and revolving parts; and then, the group which are hazard- 
ous but which, owing to the nature of the work cannot be guarded but other 
means must be used in order to raise the standard of safety. Then, secondly, 
I would like to consider those hazards which are non-mechanical, such as 
I have spoken of, as slipping and articles falling on men, burns, and so on, 
and which are largely due to the carelessness of the workmen, and which can 
still be very greatly reduced. And as a subdivision under this heading I 
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would like to consider the matter of hygiene, or health in the shop, which T 
believe is one of great importance. The stimulus furnished by state laws, 
both laws as to the guarding of machinery and compensation laws, in addition 
to the humanitarian considerations which have impressed themselves strongly 
upon manufacturers since the facts became more widely known as to the 
number and seriousness of accidents, have resulted in giving a great amount 
of thought and the expending of large sums of money in so guarding machines 
that even imtrained workmen cannot be injured. Guarding has been carried 
by some to such an extent that a word of warning has been given by certain 
experts, urging that because machines are made so completely fool-proof work- 
men are losing the sense of alertness and of watching for danger, thus bring- 
ing about accidents which would previously have been avoided. As an 
illustration of this, a large slotting machine had exposed gears which under 
some conditions might be dangerous to the workman, and so a guard was put 
over the top of these gears, covering the point where it was thought the 
danger existed. It was found after the guard was placed in position that the 
workman used this guard to sit on, and could swing his legs under so that a 
new point of danger was developed. Another case was where a guard was 
carried partially around a pair of rolls so as to prevent the workman's hand 
entering between the pair of rolls. The workman reached over the top, resting 
his arm upon the revolving roll, with the result that the skin of his arm 
was drawn in and pinched between the guard and the roll, causing a rather 
serious injury. Some states have gone to great extremes in the requirements 
for guarding machines, and in case of such legislation, it is very difficult to 
have the statutes so worded as not to cause hardship when interpreted liter- 
ally, thereby causing expense and inconvenience in operating machines, when 
there is really no gain for safety. Where intelligent and mechanically trained 
inspectors are employed, with a reasonable leeway as to the interpretation 
of the law, this objection is greatly lessened. An illustration is found in the 
laws of some states, including New York, providing that belts shall be guarded 
to a height of six feet from the floor. This is a practical impossibility in 
the case of many machines, such as those using cone pulleys, and having a 
belt to shift from step to step. It is believed that such a law was intended 
to apply to heavy belts coming up through the floor, or in such a position 
that a real element of danger existed. It has been found by long experience 
thut in such machines as milling machines, gear cutting machines, etc., to 
guard the intaking side of the belt, so that the hand or arm cannot be drawn 
in between the belt and pulley, practically provides a sufiicient guard. Allow- 
ing the use of this construction is interpreting the law to the efl^ect that there 
shall be no danger point within six feet of the floor, and with this interpreta- 
tion the spirit of the law can be carried out without the hardship which would 
result from endeavoring to adhere to the letter. 

It would be a great help to manufacturers if a uniform code of laws in 
all states could be enacted, dealing with the matter of mechanical guards. 
The work of the National Safety Council and the American Museum of Safety 
is helping in this direction. It needs constant watchfulness to h^ad off 
unreasonable though well-intentioned legislation. I understand that an efl'ort 
is now being made to introduce into the New York Legislature a measure to 
make the manufacturer of machines responsible for accidents occurring on 
his machines wherever they may be in use. The complications and injustice 
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which might result from the interpretation of any such law need but to be 
stated to be appreciated, and good sense will probably prevent such a law 
getting very far on the way towards adoption. On the other hand, it is per- 
fectly feasible that it should become a point of advantage, in the competition 
of rival machines, to emphasize and use as an aid in selling, the fact that the 
machines are better guarded than those offered by a competitor. 

Some rules of guarding on machine tools which have now become well 
established, might be mentioned, as follows: All exposed gearing and the 
intaking side of driving belts except where very light service is required, 
should be guarded on all types of machines. All projections on revolving 
parts, such as screws, chucks, etc., if they cannot be avoided, should be guarded. 
In lathes, the back gears and feed gears should be completely guarded, and 
mechanical means should be provided for shifting the belt, where a cone 
pulley is used. For grinding machines there should be guards amply strong 
for the grinding wheels. A code for the mounting of grinding wheels has 
recently been given to the public by the American Society of Mechanical 
Engineers. Punch presses should be provided with guards to prevent the 
operation of the machine while the workman's hand is in the danger zone, or 
provision made and strict rules enforced to prevent the hands ever being 
placed in the danger zone. This brings us to the consideration of where safe 
methods can be used, even if necessary hazards exist. It has been found that 
a large proportion of punch press work can be done by methods which do not 
require the placing of the hand between the punch and the die. Among the 
methods which have been found satisfactory for small work are the use of 
tweezers, with the points specially shaped to hold a given kind of work. The 
use of chutes to slide the work into place and .a stick with a wad of cloth on 
the end to remove the work. The use of a sliding die bed so that the work can 
be placed in position out from under the punch, and then brought back into 
position for the operation. It has been found that in most cases the same 
speed can be obtained when a workman becomes skillful in using these methods 
as when putting the hand in the danger zone, and wher« the discipline is such 
that the rules are observed the danger is entirely avoided. The same may be 
said of means for avoiding the danger of catching the fingers between' the 
cutter and the work, in milling machines, such accidents being of most com- 
mon occurrence when wiping the chips from the cutter w4th the finger. The 
providing of brushes for this purpose and insisting on their use eliminates 
such accidents. Here, again, the matter of discipline is at the root of real 
safety because the temptation to use the finger without finding or picking up 
the brush is always present. The attempt to use guards over the cutter, while 
in some cases possible, has ^ften been found to be more dangerous than where 
no guard is used, and here would be a case of special hardship if the manu- 
facturer of the machine was held responsible for accidents. 

In regard to the non-mechanical hazards, we will first consider physical 
accidents, such as falling, being struck by flying objects, burns, etc. The 
importance of this division is shown from the fact that at the works of the 
Brown & Sharpe Manufacturing Company during the year 1915, 88.2 per cent 
of the reported accidents were non-mechanical accidents, principal among 
which were accidents due to falling, either on the part of the workman, or to 
something falling on or striking him, cuts with sharp instruments, eye acci- 
dents from flying particles, burning accidents from molten iron, etc. A very 
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large percentage of these accidents was due directly to carelessness on the 
part of the workman. It is in many cases very difficult to decide whether 
or not an accident is one occurring within the works, and for which the shop 
is responsible. Among these are many eye cases, where, after a man has 
had trouble with his eyes for a number of days, he thinks he may have been 
injured in the shop. Cases of this character have often resulted in loss of 
sight of the eye, and there is no positive proof as to the cause. Another case 
frequently subject to doubt is that of hernia, where, without previous physical 
examination, there is often a question as to what extent this affliction is really 
due to a shop accident. 

Where great organizations like the National Safety Council are devoting 
the time and attention that they are to the discussion of the subjects of 
medical inspection, occupational diseases, pure air and drinking water, model 
sanitary conditions, good light and cleanliness, it is not thought necessary 
to more than mention these subjects in this discussion, although they are of 
prime importance as reducing machine shop hazards. One point, however, 
in particular might be mentioned, and that is the danger of infection from 
cutting oils in use in the factory. There seems to be a divided opinion as to 
how easily infection may be carried through this channel, and there are 
those who advocate sterilizing plants to insure against infection from this 
cause. Some investigations carried on by the writer, with a variety of oils 
used in different parts of the factory, and in both summer and winter weather, 
did not disclose any bacteria which would cause infection. It is believed that 
more data should be obtained regarding this matter. 

There is no one means which, in dealing with machine shop hazards, can 
in any way equal the work of education, the instilling of the spirit of safety 
into the mind of the workman, and making him feel that it is worth while, 
and part of his employment, to be careful, and to see that others working 
in his vicinity are also careful. This result can often be brought about by 
competition between different departments. Such competition is produced by 
giving the relative itanding of departments and comparing their standing 
in previous years with their present standing. To make such a plan fair to 
all a handicap system must be used, so that a large and dangerous department 
is not at a disadvantage as compared with a smaller department wheve the 
danger is less. No one method can be recommended to the exclusion of others, 
it being the best plan to give constant variety, so as to stimulate the interest 
of the workmen. Means of doing this are found in changing the notices on 
the bulletin boards at frequent intervals, and in other ways presenting the 
matter constantly from new angles in order that interest may not die out. 

Every step taken to reduce the turnover in the factory so as to have fewer 
inexperienced workmen is in the direction of safety. Figures show that often, 
in spite of all efforts to reduce accidents, a great influx of new employees 
will increase both the accident and sickness hazard, and an analysis of the 
figures shows that these new employees become a burden and bring up the 
rate, even when conditions are steadily improving among older employees, 
so that whatever is done to keep the force stable will directly reduce the 
machine shop hazard. 

Mb. Clark : The next gentleman that will entertain you is Mr. Albert S. 
Regula, of the American Museum of Safety, who will speak to you on the 
subject of " Woodworking Hazards." 
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WOODWORKING HAZARDS 

By Albert S. Regula, American Museum of Safety 

'^ Before I start on my topic, I want to say just a word about the problem 
that Mr. Burlingame spoke of in connection with the pictures, and that is 
the spitting problem in the plant. The Ford Motor Company has solved that 
in a very simple way by simply painting the corners white. The men won't 
spit there, they see the effect. 

Woodworking hazairds is a subject that probably most of you are more or 
less familiar with, because of the fact that there is scarcely an industrial plant 
that does not have a carpenter shop or a woodworking shop. 

A tabulation made by the New York State Industrial Commission, covering 
a three-year period, shows that woodworking machines caused 6,336 out of a 
total of 45,699 injuries, or 13.6 per cent of all injuries on working machines. 
Saws alone were responsible for 3,798 injuries, and 27 of the 79 fatal injuries 
due to working machines. In 1913 and 1914 a special investigation of indus- 
trial accidents was made in a considerable number of cases by factory inspec- 
tors with reference to the question of guards which revealed the following 
significant facts: That 48.3 per cent of the accidents occurring on saws 
happened in spite of the fact that guards were used; in 16.4 per cent of the 
accidents the guards were provided but were not used; in 7.7 per cent 6f cases 
the guard was considered not practicable and in 23.6 per cent of cases the 
guard was practicable but was not provided at the time of the accident. 

Of the accidents occurring on jointers and planers 44.8 per cent happened 
in cases where the guard was used; 27.6 per cent where the guard was pro- 
vided but not used; 3.8 per cent where the guard was not practical, and 21.9 
per cent where a guard was considered practicable but was not provided at 
the time of the accident. 

Unfortunately, the tabulation does not indicate the particular physical 
conditions existing, or the practices, perhaps hazardous, which may have given 
rise to so high a percentage of accidents in cases where guards were used. 
Aside from the fact that the figures would seem to indicate that our knowledge 
of practicable and effective safeguards is still elementary, I believe that we 
are justified in drawing the following conclusions: First, that employers 
are in need of education with respect to the necessity of providing, wherever 
possible, efficient safeguards for woodworking machines. Second, that the 
education of the workmen with respect to the necessity of exercising all pos- 
sible care and caution in their work, and the need of utilizing to the fullest 
possible extent such guards as are provided, is of paramount importance. 
Third, that greater consideration should be given to the general physical 
surroundings and the proper adjustment, inspection and care of all working 
machines and equipment. 

It is, of course, absolutely impossible for me to consider in detail each of 
these various factors and I will therefore confine myself to a few general 
remarks regarding physical conditions and the essential elements of safe- 
guarding. The education of the workmen and the various methods of securing 
their co-operation and interest in safety has been discussed to some extent 
during the congress, so that I can disregard this phase of the question in this 
paper. 

One who is familiar with woodworking operations has often noticed the 
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slippery conditions of floors around saws, jointers, shapers, and other wood- 
working machines, and can readily understand what the result may be should 
an operator slip or fall while working in their vicinity. This danger should 
not be permitted to exist, and may be readily taken care of by providing non- 
slip material around such machines. 

It is absolutely essential in all woodworking plants that there should be 
no crowding, either of the machinery itself or of the material to be worked. 
All material should be carefully piled, so as to prevent a single piece, or 
perhaps the entire pile from toppling over. 

Particular attention should be given to the clothing worn by workmen. 
Ragged sleeve ends, loose fitting or unbuttoned coats or jumpers, often catch 
on moving parts of machinery and cause serious accidents. The use of gloves 
when working about machines should be discouraged. 

Loose pulleys and belt shifters with some form of locking device should be 
provided for all woodworking machines so as to prevent the possibility of 
accidentally starting up a machine while the operator is making repairs, 
oiling or cleaning up. 

Under no circumstances should a man be permitted to operate a machine 
unless he has been fully instructed by the foreman as to the particular haz- 
ards attending its use. He should be made to realize the possibility of acci- 
dent due to inattention to the work at hand. Woodworking machinery is of 
necessity operated at a high^rate of speed, and the slightest distraction or 
inattention to the work at hand is apt to result fatally. 

The first consideration in the matter of accident prevention due to machine 
operation should be, in my opinion, that of proper installation and attention 
to the matter of keeping the machine in proper working condition. Circular 
saws should be carefully inspected by experienced persons to see that they 
are properly set and run true, that the saw table when in position on the 
frame has a firm bearing, that the gauge is parallel to the saw so as to pre- 
vent a wedging action between the saw and the gauge, that the opening in 
the table for the saw is not too large, that the bearings and arbors are per- 
fectly fitted and balanced and free from end motion, that the saw fits the 
marndrel and that the fiange is equipped with an expansion device to keep the 
saw in perfect running balam^e. 

In the operation of the jointer, greater attention should be given to keeping 
the guides correctly adjusted; care in the setting, use and inspection of the 
knives; and inspection of all bearings and journals to see that they are not 
loose or defective in any way. 

Coming now to a consideration of safety devices in themselves, it is, of 
course, impossible to provide a guard which is adaptable for the various 
classes of work which may be performed on a single machine. There is, 
however, no doubt in my mind but that guards may be utilized to a far 
greater extent than at present, and that in many cases, while the guard may 
not eliminate the accident altogether, it will at least reduce the seriousness 
of the injury. 

Circular saws should be, as nearly as possible, completely covered with a 
protective hood so as to cover the blade at all times. The hood should be sub- 
stantial in construction, rigidly supported, and adjust itself automatically 
to different thicknesses of material. The hood should be so arranged that 
the sawyer will be able to see the line of the cut. In ripping lumber the use 
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of a pusher is strongly recommended. An essential feature of a rip-saw 
guard is a splitter, securely fastened to the table, or to the frame, so as to 
secure perfect alignment with the saw blade. The splitter should have its 
front edge slightly thinner and the body slightly thicker than the saw blade. 
The splitter not alone serves to prevent the pinching and the binding of the 
wood, with its resultant " kickback," but also protects the off -bearer and the 
operator, should he reach behind the saw. Saws should invariably be 
guarded under the table so as to prevent possible injury to the sweeper, but 
strict instructions should be issued against cleaning up while the machine is 
in motion. 

In order to avoid being struck by boards thrown back from the saw, as a 
result of pinching, the sawyer should avoid standing in a direct line with the 
saw. It is well for the operator to wear a heavy leather apron to protect 
chest and abdomen in the event that a piece is thrown back. 

A rather ingenious device to prevent the operator from removing the guard 
from a motor driven circular saw, where the work is of uniform thickness, 
as in box making, consists of an electrical cut-out attachment, so arranged 
on the guard that the power is shut off if the guard is raised higher than is 
necessary to allow the desired thickness of work to pass through. 

Swing saws should be provided with a cast iron or sheet metal hood guard 
over the top of the saw and extend down on the side on which the handle is 
attached. The greatest element of danger is the possibility of the counter- 
weight falling and striking the operator by the set screw working loose, but 
a safety chain attached to the weight from an overhead support eliminates 
this danger. A limit stop should also be provided, so as to prevent the saw 
from swinging out too far. The rear of the saw should also be enclosed so 
as to prevent accidental contact, unless, of course, the saw is placed against 
the wall. The belt should be enclosed, especially when it runs near the 
handle. 

The band say is considered one of the safest of all types of saws, as almost 
all the hazards connected with its use can be eliminated by the installation 
of mechanical safeguards. Both the upper and lower wheels should be com- 
pletely enclosed in cast iron, sheet metal, wire netting or wooden housings, 
so hinged as to be readily removed to facilitate inspection and repairs. The 
return side of the blade should be guarded by placing parallel strips of wood 
on each side of the blade and running out far enough to cover the teeth. 
The working part of the saw should be protected by a sliding guard attached 
to the guide so as to raise and lower with it. This leaves the portion of the 
saw between the guide and table unprotected, but this section is usually 
covered by the material being worked. 

The hand planer, or jointer, is an exceedingly dangerous machine to operate. 
A change in the grain of the wood, striking a knot, too heavy a cut or attempt- 
ing to work a short piece may hurl the piece from the machine and throw 
the workman's hands into the knives. 

The adoption of the safety cylinder head to take the place of the old square 
head will do more to prevent accidents, or at least to decrease their severity, 
than any known mechanical safeguard. It practically fills the space between 
the tables, so that if the operator's hands should come in contact with the 
knives, the injury, except in very rare cases, does not result in more than 
clipping the finger ends. 
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In addition to the use of the circular head, either of the sliding and rising 
type, or the automatic type, it is advisable to place a guiird over the knives. 
In the automatic type the guard is pushed aside by the entering piece of 
stock, and immediately closes after the stock has passed through; while in the 
rising and sliding guard the stock passes under the guard and the hands over 
it. The automatic guard leaves part of the knife gap exposed just before the 
cut is started and just after it is finished, but it does not require that the 
hands be lifted from the stock at any time, as with the rising and sliding 
type. 

Accidents on the jointer frequently occur as a result of the operator 
attempting to plane a piece that is too short to be held with safety, resulting 
in the piece tipping or kicking back and throwing the hands against the 
knives. Opinions differ as to the minimum dimensions for stock that may 
be worked on a jointer, but as a general rule pieces should not be less than 
fifteen and three-quarter inches long nor less than two and three-quarter 
inches in thickness. If smaller stock must be worked, a push block should 
be used. 

The portion of the cylinder head back of the guide should be kept covered 
by clamping a piece of board on to the guide. 

The shaper, or the variety moulder as it is sometimes called, is exceedingly 
difficult to guard because the work done on these machines is so varied in 
character and the material must often be guided by the hands close up to 
the knives. In addition, the knives revolve at a very high rate of speed in 
order to insure a smooth cut. 

The majority of the guards used for this machine consist of a buffer or 
fender attached to the table, behind the spindle, which prevents the operator's 
hands from coming in contact with the knives should his hands slip. 

The knives must be carefuly set, and securely fastened on their spindles 
to prevent their flying out. The knives and collars which hold them are 
sometimes grooved, thus insuring a firmer grip. Safety shaper heads or 
round safety cylinders are being used on shapers as on jointers. Then again, 
the knives and the heads are sometimes made in a solid piece, which of course 
does away with the danger of flying knives. This arrangement, however, is 
expensive as it is difficult to properly grind the knives. 

In many large plants where exhaust systems have been installed to carry 
off the sawdust and chips, the usual practice is to make the exhaust hood 
serve as a guard, as well as to take away the dust. This combination of 
exhaust hood and guard not alone reduces the possibility of accidental con- 
tact with the dangerous parts of the machine, but also does away with the 
hazardous practice of brushing away siawdust and chips with the hand, which 
is a prolific source of accidents on woodworking machines. Then again it 
serves as a health measure, especially when working sandalwood, snakewood 
and many other tropical woods used in cabinet work. 

In conclusion it might be said that what we are in need of in the matter 
of accident prevention in the woodworking industry, as in all others, is con- 
sideration of proper practice, as well as consideration of practicable and 
efficient safeguards. 

Mr. Clark: It gives me great pleasure to introduce to you Mr. Nay Ion, 
representing the New York Telephone Company. 
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HAZARDS IN A LINEMAN'S WORK 
By J. F. Naylon, District Superintendent, New York Telephone Company 

The accident prevention problem of the New York Telephone Company to-day 
is primarily one of educating its employees to be thoughtful and careful in 
the conduct of their work in order to avoid injury/ This is particularly true 
of employees engaged in line work, which work naturally carries with it the 
greatest element of hazard. Up to about twelve years ago, outside plant 
conditions were such that there was an element of danger in practically all 
branches of a lineman's work. 

Previous to that time it was considered good practice for the telephone 
company to occupy the top position on poles jointly used by that company 
and the electric light companies, which made it necessary for telephone line- 
men to climb between electric light wires when constructing new lines and 
repairing old ones. 

The first real step in the right direction toward removing the element of 
hazard in work of this kind was that taken in the early part of 1905, when 
it was decided that there must be proper climbing space between pole pins 
on poles jointly occupied by the telephone and electric light companies. 

It was soon found that this was only a step in the right direction and a 
short time later our present practice of having the lighting companies occupy 
the top position on jointly used poles was started. 

The work of reversing construction throughout the telephone plant has 
been practically completed, so that there is now little or no danger of the 
workman coming in contact with electric light wires during the progress 
of his work. 

This change, together with the replacing of open wire lines with aerial 
cable has resulted in making our aerial plant a safe place for our men to 
work. 

The education of employees along " safety first " lines is being conducted 
in accordance with the following general plan : 

1. The organization of accident prevention committees, whose duties are 
to investigate all serious accidents, pass upon safety suggestions, make recom- 
mendations to improve conditions that might cause an accident, provide the 
subject matter for illustrated and other bulletins, and such other matters as 
may be pertinent to the subject of accident prevention. 

2. The distribution of bulletins, some illustrated, describing serious acci- 
dents that have occurred, the circumstances that led up to them, and how 
they could have been avoided. 

3. A rigid periodical inspection of tools, and the consequent weeding out 
of tools that have become defective. This feature is simplified somewhat by 
the fact that the company now furnishes all tools used by its men, so that 
there is no difiiculty in replacing defective tools. When the employee fur- 
nished his own tools, there was sometimes a difference of opinion between the 
company and the men as to what constituted a defective tool. 

4. Periodical illustrated talks have been found to be the most impressive 
means of reaching the man most subject to injury. We have not found it 
necessary to draw on our imagination in any way to obtain pictures for these 
talks. In other words, no picture that we use is in any way far-fetched. The 
pictures might be classified under the following headings: 
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1. Pictures that are reproductions of accidents that have actually hap- 
pened in the plant. 

2. Pictures of conditions that have nearly caused an accident. 

3. Pictures of dangerous conditions or practices that have been caught 
on the job during the regular progress of the work. 

These pictures do not cover all of the possibilities nor are they intended 
to show in every case how a man should go about his job. I think they do 
show that there is an element of carelessness^ an element of thoughtlessness 
or an element of recklessness present in almost every accident we have. 

The man who carelessly injures himself or a fellow- workman is a more 
undesirable employee than the man who does an unworkmanlike job or who 
continually violates the company's rules. To my mind, there Is no place in 
our organization to-day for the habitually careless, thoughtless or reckless 
workman. We should make every possible effort to reform him by pointing 
out to him the error of his ways, and if this is found to be impossible, work 
should be provided for him where he is not likely to injure himself or a fellow 
workman. If this does not appear to be practicable, it would seem to be for 
the good of all concerned, that he should leave the service. 

Beardless of what division plant superintendents, district plant superin- 
tendents, and supervisors may undertake to do, they can accomplish little 
except they preach the gospel of " safety first." The big responsibility is up 
to the foremen and the men in the field. Without their co-operation, we will 
never get anywhere in our efforts to bring about a reduction in the accidents 
we are handling. With their co-operation, we will get the best of this big 
problem, just the same as we have gotten the best of every big problem we 
have tackled. 

Foremen and men in the field can best show their co-operation by making 
safety their first consideration. 

MOVING PICTURES 

Following his paper, Mr. Naylon exhibited a series of interesting and 
instructive illustrations on hazards in a lineman's work. Stereopticon views 
showed how simple causes lead to serious accidents and what the telephone 
company has done to prevent carelessness. The dangers of unsafe ladders, 
imperfect tools and recklessness in working on poles, in homes and factories, 
and other places where telephone installations are made were graphically 
shown. Correct working positions and caution in handling tools, climbing 
poles, driving telephone auto trucks and motorcycles were illustrated. 
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Presiding Offioeb: Cablton A. Chase, New York Industriai, Council 

Mr. Stofer: Doubtless I should apologize for occupying the platform this 
morning. It shows what an unselfish creature I am.' I want to get all that is 
coming to me, and still a little more. However, Mr. Chase asked me, in view 
of the emergency, if I would not aid him in explaining the unfortunate situ- 
ation which deprives us of the principal speaker of the morning, or one of the 
principal speakers of the morning, especially in view of the fact that the 
other speaker has wired that his train is late. It occurs to me that there 
must be in the audience men who have in their own plants a fine safety 
organization, in full operation. I notice that Mr. Hansen's paper was for 
the purpose of advising us how to save money as a result of the operation of a 
safety organization. I confess that I myself would be very much interested 
to learn from Mr. Hansen how to effect a direct, immediate, tangible saving, 
and I hope the members of the Congress who are present this morning will 
enter into this informal discussion. My experience, or the result of my 
observation in our own plant, leads me to say that aside from the credit 
which you receive, perhaps we could not place our finger upon the direct, 
tangible saving resulting from the organization of a safety conunittee, or a 
safety organization. On the other hand,' in these days of propaganda, these 
days of getting together and working in unison, and these days of co-operation, 
it is the intangible results which we later learn are of the greatest practical 
value. To my own personal knowledge our safety organization has, indirectly 
doubtless, increased the efficiency of many of the departmental employees, 
and as a result of that increase in the efficiency, resulting from the personal 
attention of the employees, who, from time to time, rotate back and forth, 
it creates a wider personal interest in the individual employee and he in turn 
is interested in his fellow employee and unconsciously they all become more 
vitally interested in the work which they perform from day to day. I wish 
I had taken the pains to bring some excerpts from the minutes of some of the 
meetings. Unfortunately I came up here to get light on this subject, and I 
can very readily see that I am not giving you very much light. At the same 
time I am not sparring for time, for I realize that to throw a subject of this 
kind right into the audience without any notice whatever, you gentlemen being 
all in the same position as we are, namely, coming here to seek light,. that 
it requires a little time for you to get a comprehensive grasp of the situation. 
As Mr. Chase requested, I sincerely hope that some of you gentlemen will 
now tell us whether you have yourselves observed any direct, tangible saving, 
aside from the rebate or the credit as a result of the safety organization in 
your own plants. 

GENERAL DISCUSSION 

Mb. Chase: Now, gentlemen, I know there are some of you here who have 
some thoughts on this subject, and I hope some one of you will break the ice. 
I cannot quite agree with the thought that Mr. Stofer put forth, that he did 
not see where they had made a saving. Now I am sure they must have made 
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a saving, if they had this organization in their plant. I am satisfied they have 
made it. It may be intangible, but it is there. Efforts along this safety line 
certainly make profit in the reduced expense you will Itave under the Work- 
men's Compensation Law, and if in no other way, it would along that line 
in the way of saving. Now, gentlemen, please do not be bashful this morning. 

Mb. Kohleb: I might say that I have been attending the Convention since 
Monday, and I have not heard any subject brought up which pertains to the 
credit given to the workman for the job well performed, or to the influence 
that is cast by the executive heads over their workmen. I mean to say by that 
that you take a superintendent who figures that a day's work is well done 
when he is through with a job, and when he comes in on the job in the morn- 
ing he goes through the shop with a good word and recommendation to his 
employees, thereby radiating the same spirit through the shop as he has him- 
self. If a man does a good piece of work and does it well, and one of the 
heads of the different departments comes up and says, " Well, John, that is 
a fine job," I mean to say that the same workman is going to go to work 
and do the job better than he did before. On the other hand, the executive 
head or superintendent that goes to work and is on the job night and day and 
makes himself part and parcel of the shop, and who gets to be a regular 
grouch, you cannot get a smile out of him any more than you could out of a 
hard shell clam, and he goes through the shop finding fault with the employees, 
he naturally brings the same spirit in the shop, and I do not care if they 
make cannon balls or flapjacks, he naturally cuts down the eflSciency of the 
plant. The spirit isn't in the shop as it should be. The man that does a job 
well and does it efficiently, naturally expects to get a little credit for the work 
that he has been doing. I might also call the attention of the delegates here 
to apprentices in shops attending educational night schools, manual training 
schools. In Brooklyn there are about twenty of them, and they are within a 
half hour's ride from anyone's home, if he wants to attend them. We have a 
rule in our organization that an apprentice must attend a manual training 
school in the evening, along with his regular line of business, and we have 
our secretary correspond with the principals of the different schools and find 
out the progress these young fellows are making. The tuition is all free. 
At the end of four years he is supposed to get his card. If he has not had 
a proper attendance, he doesn't get a card and he stays there another year. 
And if he don't get a card then he goes out. I really think that the only way 
you can educate a man is from his apprenticeship up. 

Mb. Chase: I would like to turn the gentleman's remarks a little more 
directly on the subject here, because I think he has touched a very vital point, 
namely, the influence of the proprietor and the superintendent and the fore- 
man, all the way down the line, on this safety organization. After a good 
many years' experience in connection with shop work, I believe thoroughly 
in that principle which you have all heard of and I hope you all believe in, 
that the men who have the responsibility and have the leadership in the plant 
are the ones in the last analysis that determine the policy. And those of you 
who are proprietors, if you expect the superintendents to have the right atti- 
tude and to have this happy frame of mind that the gentleman has just 
spoken of, which goes a long way in this world, you have got to start it for 
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them, and they in turn must pass it along down through the foremen. If you 
want your men to be careful and to exercise their ingenuity towards safety 
lines, you must make them understand that you believe in it yourself. In that 
way, and that only, can you ever install the proper spirit in your men. You 
won't have any better men imder you than you are yourself, for the good men 
will leave and find some one else that they like better to work for. 

Mb. C. K. Malloby : I would like to ask one question. That is what scheme 
have they for carrying out the suggestion and recommendations of the various 
committees. That is, when they get their committee together, and recommen- 
dations are made, I presvmie these are recorded in some method, how do they 
follow them up. How are these recommendations carried out, and do they 
report back to the committee, or what procedure is followed. 

F. M. Habt: It has been my privilege to install about twenty-five safety 
committees in different factories. As to how to save money by installing a 
safety committee, I came down to hear Mr. Hansen tell that, myself. The 
only way that I can see you can save money is through the compensation 
insurance. The additional saving of money might come through the commit- 
tee in making their inspections throughout the plant, in finding something 
which results in a better production. I have found this in several cases. 
They have made recommendations which have tended to improve production in 
the plant in connection with their inspection for safety. I do not really know 
what to tell you without going into a lot of detail in regard to these safety 
committees, but it is my impression that there are a good many companies 
that are not getting this full credit for safety. I am quite sure that is a cor- 
rect statement. I have secured it for a number of our companies, the maxi- 
mum saving, and there are some that get all the way from 1 to 8 per cent 
credit. If there is any one who cares to ask any questions I would be glad 
to answer them if I can. 

Mb. C. H. Thompson, Eastman Kodak Company: I am not prepared to 
answer the question regarding what saving has been made in our plant 
through the installation of safety committees, so far as we are concerned. 
Our idea in instituting the safety campaign in our plant was not to make a 
monetary saving, but since we have started that campaign we have made a 
reduction of 81 per cent in accidents, and that is the saving we are after. 
Another question was asked regarding committees making their reports. I 
would like to state that the way we carry out our reports, is this: Each com- 
mittee makes a weekly inspection, and we have printed forms, tabulated, so 
as to show the number of the building, the number of the floor, and the sec- 
tion number of the factory in which any defect is found. That enables us to 
locate a defect quickly after it is reported. Then on the claim for defects, the 
committee write out whatever fault they have found, giving the number of the 
machine also, if it is in connection with a machine. It is then sent down to 
the office and five copies of that report are made. One copy is sent to the gen- 
eral superintendent and another to the superintendent of construction. The 
safety inspector keeps one on file. Another one is posted on the bulletin 
board, and the other copy is returned to the committee. These five copies are 
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made after the several defects have been investigated, and on the column for 
"Action taken/' is shows exactly what has been done in each case. If it has 
been found inexpedient to make any alteration recommended, it states on this 
report why the suggestion has been turned down. And in that way the com- 
mittee, when they make the following week's report, taking this copy with 
them, see exactly what has been done. Those items that are reconunended go 
to the General Superintendent and he O. K.'s the items that he considers 
should be attended to, and we have only had out of some 4,000 recommenda- 
tions about eighty-six which were turned down. The others were worthy of 
consideration and attended to. I feel rather nervous about going into this 
thing now, because Mr. Robertson will be here this morning and I do not want 
to encroach on his ground. I would like to say, however, that we get as many 
people on this safety committee as possible. We have seven floors, and one 
committee on each floor, consisting of three of the employees, sometimes two 
men and one woman. We have these seven floor committees, and then there 
is a general floor committee of three, who make a general inspection of the 
whole plant, so that there are eight reports coming in each week, and very 
little escapes these committees. If possible, on each committee we will place 
a knocker on the safety question. As a result we get his interest and his 
co-operation. Now in dealing with employees along safety lines, we have 
found that it doesn't pay to sugar-coat the pill in any way, but we must come 
right out and call it safety work. These few points regarding this I simply 
make in reply to the question of this gentleman over here, who asked regard- 
ing the way of handling the different recommendations when the order is 
placed for these diflferent items to be attended to. We have a follow-up sys- 
tem, the same as we have in any other order passing through the plant. 

Mb. Chase: May I ask Mr. Thompson to explain the effect of posting the 
suggestions of the committee; what is the real result of this posting of the 
suggestions made by the safety committee? 

Mr. Thompson: The result is that all the employees see the reports that 
are being sent in by these committees, and they see the action that has been 
taken regarding their suggestions, and it also has the effect of pointing out 
to the employees of that department the defects that have been noted. There 
is a bulletin board in each department. We have a weekly Simday inspection 
in addition, which is carried out by the safety inspector, and his report is 
posted also. We give credit for the cleanest department. It is a sort of a 
competitive system, between departments to show who can have the cleanest 
department and the least number of accidents. That has been very successful. 

Mb. Chase: The effect is to educate all the other employees? 

Mb. Thompso:^: That is the effect of it. 

Mb. : Have you any members of those committees outside of 

those who work on the floor ? Do you have any one on that committee except 
employees on that floor? 

Mb. Thompson: Committees are selected from that floor only. But once a 
month we change them around, so the sixth floor committee may make an 
inspection of the fourth floor, and so on, and we find that effect is very good. 
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because they get in the other departments and they see what they can get on 
the other departments, and we have some very good results. 

Me. : You won't have a sixth floor employee on a seventh floor 

committee, regularly? 

Mb. Thompson: No. As soon as the committees are appointed, we hold a 
meeting of the committees, and they receive their instructions and they are 
told they can make their inspection whenever it is convenient for the three of 
them. They can go aroimd any day or any hour they select, and we don't 
limit them. We think that a couple of hours is sufficient to make a good 
inspection, but we tell them they can take their time, and we never have the 
thing abused at all. 

Mr. : How do the committee meet? 

Mb. Thompson : They meet when they are first appointed, at the beginning 
of the month in the committee room, and then whenever we want to draw 
their attention to something through the month. But each committee acts 
independently, imless they are called together in the committee room. The 
chairman of each of these committees, by the way, has the privilege of getting 
his committee down there in the committee room for the purpose of discussing 
some point that they want to make in their report. 

j^ . j)q ^ijgy have a regular meeting outside of the first? 

Mb. Thompson: No, there is no regular meeting. The foremen's meeting 
is held regularly every second Tuesday. They meet every second Tuesday for 
the purpose of discussing not only safety matters, but matters pertaining to 
production and little difficulties that may turn up, and that is the only regu- 
lar committee meeting that we have outside of the preliminary meeting of 
the floor committees on the beginning of the month. The reports are to be 
submitted by 10 a. m. every Saturday. 

Mr. : And the inspection is made once a week? 

Mb. Thompson: Yes, by each committee. If that inspection is made on 
Tuesday, the report comes in on Saturday, unless they find a condition that 
needs immediate attention, and then they send in a special report. That 
appears again on the Saturday report. They can send in a special report at 
any time they find it necessary. 

]y|jj . Dq they take any action to correct the trouble? 

Mb. Thompson: It is taken up with the head of the department. They 
consult the heads of departments in all these matters, and then an order is 
placed to help the thing to be attended to. Those orders are handled just as 
repair orders are handled, and taken care of in the ordinary routine. 

Mb. H. H. Holmes, Collier & Sons and Employing Printers' Association: 
I am not in condition to make a very good speech this morning, but I thought 
it might interest the members of the Congress to know the way a smaller con- 
cern than the Eastman Kodak Company would handle their safety work. We 
employ nearly a thousand people. The shop is strictly union, throughout. 



196 New Tobk State Industbial CoMMissioisr 

We have a safety oommittee of five members, and I am the onty one of that 
committee who is not a miioii man. The reason for that is that I happen to 
have charge of a large department, or two departments, myself. I represent 
in this case the superintendent. There is one other person on the committee 
who is not a union member, and that is the floor walker, a lady. In addition 
to that, we have members of the pressmen's imion, the bookbinders' union, 
and an expert mechanic. We meet as often as necessary. There is no stated 
time, but we never go longer than a month. In fact I think we never have 
gone as long as a month, without holding a meeting. The shop is divided up 
into secticms, and each one of the persons on the committee makes inapectiona 
at least once a week of that portion of the factory assigned to him. Whenever 
we hold a meeting we keep minutes of that meeting, juat the same as any 
organization of that character would. I believe a copy of the minutes, one 
copy goes to the superintendent, another one to the insurance company, the 
Aetna, and a third copy has to go to Albany. Now our method of handling 
recommendations of the conunittee is this : The superintendent, when he gets 
the minutes, which he does right after the meeting, passes on these recom- 
mendations. I do not know where he has turned any recommendation of the 
committee down. The superintendent has assisting him a '^ follow-up man." 
The follow-up man gets his orders in typewritten form, and is instructed to 
see that these recommendations are carried out. If it comes \mder the head 
of the construction department, an order is issued. If it is handled by the 
mechanics, a similar order is issued. When the work is completed the super- 
intendent sends a report to the committee, and that is made a part of the 
minutes of the next meeting, showing that the work has been carried out. 
One very important thing, that seems to me would be interesting for many 
of those here, is that by having mechanics who are members of the union, 
co-operating and working on this committee, it has stimulated interest, and 
has made other mechanics, pressmen, bookbinders, etc., interested and they 
have come forward with recommendations on the floor where they are located. 
We have carried this on now about a year, and we find that the work is grow- 
ing. The general safety work is looked after mainly by the welfare worker 
and myself. If there are any questions I would be glad to answer them. 

Mb. Mtebs: Might I ask Mr. Thompson or the other gentleman if they 
have any difficulty in keeping their employees interested in the bulletin 
boards, and what means they take to do so. 

Me. Thompson: We try to maintain, if possible, what we call a good live 
bulletin board. I do not mean by that cockroaches crawling over it. But 
we change the subject-matter on the bulletin boards very frequently. Some- 
times every other day. Sometimes we put new bulletins up every day. Per- 
haps we will let one which is interesting remain up all the week. We make 
many bulletins of our own by taking photographs of some wrong condition in 
the plant and putting up the picture. One of the things we try to do when- 
ever we have an accident, no matter how small it is, is to get the victim of 
that accident at the same machine and under the same conditions as those 
under which he was hurt, and take a photograph of it, and we have yet to see 
the man refuse to do that. They are all very anxious to do it for the benefit 
of their fellow-workers, and we post that bulletin up and it attracts more 
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attention than the picture of some accident in Kakonazoo or New Zealand. 
But this brings it home to them when they see one of their own fellow-workers 
on that bulletin and, in that way, we keep the interest pretty well up as far 
as the bulletin boards are concerned. Supplementing the bulletin boards, we 
have our shop niagazine, published every two months. This also contains a 
lot of this information, and also the result of our suggestive system. When 
our committees make their inspections they are at liberty to use the sug- 
gestive system. They give their suggestions to the managers, and that is 
treated as entirely confidential. That is kept by the manager, and the sug- 
gestion goes into the suggestion committee, with an identification number on 
it, and then after the suggestion committee decides whether it can be adopted 
or not, the man is paid for the suggestion, if it is adopted. If not adopted 
he receives a letter explaining why it cannot be adopted. The suggestion is 
paid for, in amount from $1 up, depending on the value. We had a man make 
a very good suggestion and he received a prize of $1,000 for his suggestion. A 
girl noticed a small nail sticking out of a post. She raced for an envelope 
and put in that suggestion and made a dollar. The suggestion committee is 
divided up into five different parts. It is composed of the heads of depart- 
ments, as a rule. «As soon as a suggestion is received it is classed under any 
one of the following headings: suggestions on reduction in cost; improve- 
ment in product; general maintenance; accident prevention; improvement in 
manufacture or improvement in tools. Then on each of these heads they con- 
sider the suggestion and make their recommendation on a special form and 
send it back to the manager. 

3Mb. James A. Mubphy, Secretary, Bakers Union No. 30, Syracuse: This 
discussion is more or less informal, and I would like to offer a suggestion to 
the gentleman that I think will help him rivet the attention of his employees 
on the bulletin board, and that is to occasionally post a notice of a raise of 
wages, or a shortening of hours. 

Mb. Thompson: We have just done that. 

Mb. a. S. Regtjla: On the question of bulletin board, it occurs to me that 
too often we lose sight of the fact of the proper location of that board. I 
have in mind a condition in one plant, which I had occasion to visit, in which 
the board was placed on one side of a square column with pig-iron piled up 
three feet high on each side, and you actually had to step in a trench in order 
to get to the board. The second consideration is that of properly illuminating 
that board so that it can be easily read, without getting close up to the win- 
dow, and then that of the actual bulletins that are placed on that board. I 
also want to say just a few words on how to save money in safety organization. 
It has been pointed out that the organization of the safety committee itself 
results perhaps automatically in, we might say, a cash dividend in the form 
of a lower insurance premium. But then the actual operation of that com- 
mittee results, as we all know, and as Mr. Thompson has pointed out, in the 
reduction of accidents, and in effecting a saving of money. In the first place 
we have efficiency. Now if you have a distressing accident in your plant you 
will always find that there are half a dozen fellows on the job ready to help 
out and assist the injured party. Those of you who saw the film of the 
National Association of Manufacturers last evening perhaps saw that visual- 
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ized. While these men were taken away from their productive employment in 
attempting to administer first aid or assistance to the injured part, your over- 
head expenses are piling up. They don't stop. Then in case the accident has 
been a serious one and you find it necessary to replace that workman with a 
new hand, you have the time of the foreman taken up to instruct that new 
hand, perhaps in the operation of the machine, or perhaps in pointing out 
dangerous features connected with the operation of the machine. So there is 
the time of the foreman chained up against you. That may be saved by the 
proper safety organization and reduction of accidents. Then of course we 
all know that the new hand is bound to turn out scrap material. You have 
the scrap material and the seconds also charged against you, which of course 
can also be done away with by the reduction of accidents. 

^Ib. Fischer: There is one feature of inspection work which I don't hear 
touched upon, but I want to emphasize. We, in certain industries, while the 
shop committee will do a great deal of good, find it is necessary to make 
safety inspections by men of the highest intelligence in the company. We 
operate thirteen stations, gas, electric, steam, handling electric current from 
60,000 volts down, and we have, in addition to our plant committee, commit- 
tees of the most skilled electrical, civil and mechanical engineers on the job. 
They are combined with the principal superintendents and operating foremen, 
and they go over the properties in addition to our plant committees. We must 
always bear in mind, however intelligent and alert the plant committee may 
be to pick out the dangerous conditions, they do not always have the required 
knowledge; they don't understand the extremely intricate problems involved 
in our work. And I assume the same is true to some extent in other indus- 
tries. So I believe we have to combine with the foremen and with the work- 
men themselves, a higher grade of intelligence. We cannot trust to the fore- 
men and the workmen's committee, assuming that they are familiar with their 
own particular machine. 

Mr. Schafer, Standard Oil Company : Our experience has been very similar 
to the gentleman who has just spoken. We have our shop organizations, but 
in addition to that we have our permanent safety conmiittee, which consists 
of twelve members, it being made up of the heads of our various plants, not 
the actual heads, but the assistant superintendents and men directly concerned 
with the actual operation of the plants. This committee meets twice a month, 
and makes an inspection of the plant. The membership of the committee is 
so divided that each two or three men, in addition to having a general interest 
in all the work of the committee, have particular points which they are sup- 
posed to look after. In other words, two or three men look after the safe- 
guarding of machines. Another two look after the electrical parts of the 
plant. Another two will look after the general welfare of the plant, the 
cleanliness of it. Another two will look after the boiler inspections. We 
have a secretary of this committee, and all the suggestions and recommenda- 
tions of the various members are reported to this secretary. He in turn sends 
a copy of those suggestions and recommendations to the superintendent of the 
plant. If on our inspection we find any particularly bad features, poor build- 
ings, dangerous electric lighting conditions, or anything that is glaringly 
wrong, a special report is made immediately, not to the superintendent of 
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the plant, but to our manufacturing committee, and they go over the matter 
and, if they think it is of sufficient importance, they make a special visit to 
that particular plant and investigate the particular suggestions made. If in 
their opinion the recommendation or suggestion is well founded, they order 
an immediate fixing of the difficulty. When the superintendent gets these 
committees' recommendations, he usually goes over the matter with a member 
or members of the committee representing his particular plant. If there is 
anything in the recommendations to which he objects, he states his objection 
to the member, and he in turn takes the matter up at the following meeting 
of the committee, stating the reasons why the superintendent does not think 
it is a proper suggestion. If the safety conunittee in turn feels that the objec- 
tion is well founded, their recommendation is withdrawn. If they still feel 
that the superintendent is wrong, they have the privilege of carrying the 
reconunendation to the manufacturing committee and getting a final decision 
from them. I will say, however, that so far it has not been necessary to take 
any recommendations higher than the superintendent. All our superintendents 
are only too anxious and very keen to bring their plants to the highest 
efficiency possible. Now as to the good which we feel that this committee has 
done in making our various rounds, we can see an improvement each icnd 
every time. There is a difference in the appearance of the plant. I don't 
mean to have you infer from that that our plants were in bad shape. We 
have improved what we consider were good factory plants. It has also brought 
the various men in the different plants closer together, and it has brought 
about a friendly rivalry between the various assistant superintendents. Each 
one tries to see that his particular plant is kept in good condition, so that the 
committee as a whole can find very little on him. It has brought about good- 
fellowship. It has also brought about this, that prior to the installation and 
the establishment of the committee, a man might receive a recommendation 
and think : " Well, I guess I am all right, or that is a little bit more expense 
than I want to incur," but in going around and talking with the other mem- 
bers', he finds that he is just a little bit behind the times, and therefore he 
puts in a recommendation and suggestion with a greater amount of goodwill 
and good feeling than he would have done before. We also have reported to 
this committee the accidents occurring at each plant. Those accidents, no 
matter how trivial they are, are read to the committee at the monthly meet- 
ing. If we find any class of accidents occurring with great frequency, that 
matter is taken up to see whether or not something cannot be done to avoid 
those accidents occurring with such frequency. We have found that that has 
been a very beneficial thing. I do not think there is anything else that I can 
add to what I have said. 

Mb. J. A. Tansley: There is just one point I might add to the gentleman's 
system of safety committee work. In our factory when our safety committee 
reports upon the results of their inspection, that report is turned over to the 
safety engineer, and if he finds that there is any recommendation in that 
report that relates to an extremely dangerous situation, he does not wait to 
put it before the superintendent of the factory, or any other parties. He 
immediately checks up that inspection and if he finds that the conditions war- 
rant the action, he immediately has the matter taken care of, and he so 
checks it on his report. 
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Mb. Schafeb: If there is any condition arises, such as the gentleman men- 
tions, each member of the committee has the authority to go back to his plant 
immediately and have such changes made. The only point I made about bring- 
ing the large matters up to the proper officials was in case of a building that 
seems to be a little bit out of true, or a particularly bad fire risk may have 
been overlooked, which would involve the expenditure of probably thousands 
of dollars. Such matters even our superintendents would not have the 
authority to make, or incur such an expense without receiving the approval 
of the manufacturing department, or the board of directors. 

Mr. H. G. !Meacham: Our method of procedure with reference to sugges- 
tions made by the members of the shop committee is precisely the same as 
our friend Mr. Tansley, of Niagara Falls, has mentioned, but there is one 
thing it seems to me the safety engineer ought to be particularly careful 
about, and that is what might be termed the psychological side of these sug- 
gestions. You can make a good member of a safety committee, or you can 
break a good member many times by ignoring a suggestion, because when a 
shop man makes a suggestion in regard to safety work, something that to 
him is important, something that may not be of much consequence to the firm, 
it is highly essential, it seems to me, that it should be carefully explained to 
that man why this is not a proper suggestion. 

Mb. Fischeb: We have gone a little further in some cases in that respect. 
We have put into effect suggestions which were absolutely on the border line. 
We could not see that they would do the company any good, but if a man 
goes to the trouble of making a suggestion we try to meet him a little more 
thaji half way, to encourage him, and if it is not too expensive we put his 
suggestion into effect. It is fundamental and vital that the man be made to 
feel that the manager is on the level. If you don't spend a little money for 
improvements, why you cannot ask men to tliink safety and talk safety for 
you. 

Mb. McDonald: I would like to get a little information along the line of 
our own work. Everything talked of this morning is among high class 
employees. Of course a cotton mill man doesn't compete with an Eastman 
Kodak Company. We have about 400 employees, and perhaps 85 per cent 
of them cannot read or write or talk the English language, and when it comes 
to selecting a shop conunitt«e of those people, we are up against somewhat o£ 
a difficulty. Of course we can select a foremen's committee, but when you 
come to select a shop committee of those people, who are just from Europe, 
who don't understand our language, who don't understand the machines or 
anything connected with the factory, you see we are up against difficulties, 
and I would like to hear from some one this morning who have those people 
in charge, how they handle them, and how they get a shop committee from 
these folks. I am not getting any information along the line I suggest, a];id 
I would like to ask if there is some one here who has such experience. 

OoMMissioiTEBi Lton: Of course we have all been feeling through this 
whole Congress that really the humanitarian element is perhaps more im- 
portant than any other, and that what goes to minimize the suffering and pain 
of the workmen is of great importance, but Mr. Murphy, I think, has over- 
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looked the fact that that is not the particular thing before us this morning. 
The subject that we are discussing is how to save money by installing safety 
devices. Now to confine yourself to that subject and focus attention upon the 
saving of money, when that is the thing before us, is not by any means to 
forget the very fine thought that Mr. Murphy has in mind, that after all 
there is som-ethilng higher than money to be sought. The point is that just at 
present we are focusing our attention on something else. 

Mb. Mtjbpht: I think my remark was perfectly in order, for this reason: 
To begin with, the chairman announced it was an informal discussion, and 
secondly, this speaker below me said that where working men make sugges- 
tions, sometimes they are really of not much monetary advantage to the firm, 
but they should be brought into the main ofiice and made to feel big, and all 
that. That is the idea, Mr. Commissioner, that I object to. I do not believe 
in trying to put anything over on him, no matter what he is. 

Mb. Chase: Mr. Murphy, I am sure that the gentleman has nothing in 
his mind except the welfare of the whole organization, not only the company, 
but the men in it, so that I think we can pass it as one that we all agree 
upon. Is there some one here with a smaller shop that has experience along 
this line that the gentleman inquires about, where the shop has a smaller 
number of men, and perhaps more or less of an element of foreigners, that can 
give us some advice along that line? 

^Ib. Platte: I wish to say that we are up against the same proposition, 
at the Oswego knitting mills. We have a payroll of 12,000 people, and it is 
safe to say that 40 per cent are not capable of understanding the English 
language, either written or spoken. We have had this matter of safety com- 
mittee before us for some little time, but have taken no action because we 
have not been sure the best way to go at it. I would be very much interested 
in getting some information on this same matter. 

Mb. Heckman: In connection with this problem of safety organization 
among the foreign element, if the number of the various races represented in 
your plant is not too great, it is of course feasible to have one representative 
tbr each nationality on your committee. On the other hand, it may possibly 
be that there are so many nationalities represented that in order to have a 
representative on each one, your committee would become cumbersome. Per- 
haps one of the best ways of solving that problem is to get a man from each 
nationality who is a safety enthusiast, .who is a booster for ss^fety, and let him 
go around among his own men, either in the plant or on the outside, and let 
him talk this safety stuff to them. Let him line up the men of his own 
nationality in this safety work. In other words, if you get an Italian who is 
a real booster for this safety work, you are pretty certain that he can line up 
the other Italians in the plant. In the organization of a conunittee, it is, of 
course, best to have each nationality represented, if possible. And then, again, 
if your plant is a very large one, the employment of an interpreter who is able 
to interpret for the men the rules and regulations set down by the committee 
is desirable. 

^£b. Fischeb: We have very few employees, and probably there are not 
more than a hundred who are not Americans. W^ have two methods. One is. 
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we distribute pay envelopes with instructions printed in Italian. The other 
is, we attempt to reach them through our bulletins, which we send to their 
homes, on the theory that almost all of them have children who can read 
English, and the idea is that the safety literature going into the homes will 
some of it soak through the children into the parents. 

Mb. Austin: I have been listening this morning to see if there was any- 
one here who could report a direct saving as a result of the safety committee 
work. I think I can report a direct saving. Those of you who are familiar 
with a blast furnace realize that it is a pretty dirty, rough-looking place, as 
a general thing. Before the safety work was put into effect in our plant we 
kept a gang of laborers cleaning up. That is, cleaning up after the different 
departments. Our carpenters would go and do a job and finish the work and 
leave all the shavings, etc., there for the gang to clean up. The same with the 
rigging gangs. Now each department takes care of their own cleaning up and 
the result is we have been able to eliminate the labor cleaning gang. In other 
words, we have practically cut our labor gang in half. Another saving that 
we have made, although small, is we used to keep two men doing the glazing 
around the plant. Now each department looks after that, with no added help. 
So I can report a direct saving in this line. 

Mb. Bobden : There has been a whole lot said about this safety and factory 
committee. So far we have only heard from the large concerns, whereas the 
great majority of the American workmen are employed in factories ranging 
from 50 to possibly 500 and they are not in a position to carry out some of 
the elaborate systems. Still they want to safeguard their men just as well 
as the rest of them. The main point seems to focus on the direct saving to 
manufacturers. So far there has no direct saving been shown. It is an 
indirect saving, a saving in life. All the points pointed out are indirect, but 
it can easily be made a direct saving by the management of that particular 
plant by giving the safety committee instructions not only to look out for 
dangerous machinery, shafting, gears, and so on, but also for the waste which 
they may detect. Now, for illustration, although I thought that in a certain 
place I am speaking of everything was done to save money, on the last inspec- 
tion the safety committee reported that some of the men used machines which 
were connected with a blower system, which carried all the waste into the 
boiler room, and the men were not shutting down the blower when they shut 
down their machines, and therefore wasting money, because the harder the 
blower has got to blow the more power it takes to blow it. And there was a 
saving. In that way, I believe, the safety committee can accomplish many 
things if instructed on that line. 

Mb. Chase: We have with us Mr. John A. Robertson, General Manager, 
Camera Works, Eastman Kodak Company, and he is to speak to you this 
morning. I am sure we will all get some valuable suggestions. 

PRACTICAL BENEFITS DERIVED FROM SAFETY ORGANIZATION 

By John A. Robertson, Eastman Kodak Company 

Before I start on my regular subject I want to congratulate the Industrial 
Commission of the State of New York on bringing about this Congress. I 
exceedingly regret that I have been unable to be here for the last three days. 
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But this safety proposition has got to be worked out by co-operation, and the 
Industrial Commission in asking the manufacturers and the workmen to meet 
with them here and discuss these problems and co-operate on getting practical 
laws and practical methods of preventing accidents, is one of the greatest 
flteps in advance that any Labor Department or State Commission has ever 
attempted. Furthermore, I am authorized by the Kochester Chamber of Com- 
merce, and the city officials, in addition to the printed invitation which they 
have distributed here this morning, to personally give all the delegates to this 
Congress, and to use my best influence with the Commission that if it is 
repeated next year, that they bring it to Rochester. We believe we have got 
a gopd, live, safe, beautiful city up there, and we want you all who have not 
visited it, to come and visit it, and we can show you some of the work we 
have done in safety and along other lines. You will be heartily welcomed in 
Rochester, if you can see your way clear to arrange to come there. Now if 
any of the delegates here expected a long-whiskered scientist to read a dry 
scientific paper this morning, they will be disappointed, because I never read 
a paper but once in my life, and that was on compensation, before the Roch- 
ester Chamber of Commerce, and it was published in the newspaper. The 
next morning a friend of mine says, " Who wrote that speech you had in the 
paper? I liked the one you gave a great deal better." 

The subject that is assigned is Practical Benefits Derived from Safety 
Organization. Maybe you won't agree with what I am going to tell you, and 
maybe it is not logic, and maybe it is not systematic, but I am going to try 
and illuminate it with a few interesting examples of what can be accomplished 
by safety organization. I heard a new definition for organization the other 
day. One of the western stage drivers was driving his stage up a hill, and 
he had a passenger sitting on the seat with him, and the passenger noticed 
the skill with which the driver could flick a fly off the horse and never touch 
the horse, and he remarked on his skill. About the time they reached the top 
of the hill the passenger looked up and saw a hornet's nest, and he said: 
Why don't you ti*y your whip on one of those hornets ? " The driver replied : 
Not on your life, they're organized." Now we don't get much in this world 
individually. The individual cuts a very small figure in anything, and it is 
only by co-operation and organization that we can accomplish anything in 
safety or any other direction. Primarily it seems to me the benefits derived 
from safety organization are fourfold, the human, the economic, the educa- 
tional and the co-operative. The human idea must be at the basis of all 
eflfective safety organization. If the man in his heart and soul does not take 
an interest in his workmen, or the people associated with him, and does not 
honestly intend to do things for their benefit, no matter what organization he 
creates, or no matter what the machinery is he accomplishes it by, he will^ 
not secure 100 per cent result, or anywhere near it. He nmst have a personal, 
real-hearted interest in the people with whom he is associated to gain the 
results. The best illu^ration of that that I ever heard of was by the Presi- 
dent, I think, or some member of the Teamsters' Union in New York City, 
before the Civic Federation some few years ago. It was when the question of 
compensation was being discussed, and he made his remarks, and he made 
them very emphatically and from the heart. He said, " The superintendent 
whom I am working for carries insurance and provides hospital treatment for 
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all their horses. If one of them is hurt it has attention, the best possible 
care is given it. But if one of the drivers is hurt it is left for the public 
ambulance to pick him up." He said, ''If the chauffeur of the man I am 
working for was hurt he would get the best possible attention." He said, 
" There is a man doing the humane thing with his expense accoimt but not 
doing the humane thing with his income account." In that remark of his we 
have stated this safety proposition, and we must realize it is not only a 
hiunane thing, but is a good business proposition also. I never dwell very 
strongly on the economic side, because it is a result of a practically demon-* 
strated proposition. If the thing is fundamentally right, basically right, it 
must be economically just. When I came in I heard a gentleman sajing 
something about no concrete evidence having been given of the economy of 
this proposition. I may have misunderstood him, but it just flashed into my 
mind that maybe you would be interested in actual flii:ures. This is not anv 
theory. It is actual figures. When we first started our Safety C!ommission 
in 1910 in the factories we had 3,755 employees. During that year we had 
412 accidents. Now an accident may mean a lot of different things, but we 
started out on the basis that an accident meant anything that caused loss of 
time or required medical attention, which is practically the same basis as the 
Commission is working on to-day, so that the comparison for the five years is 
a fair comparison. These accidents are not all compensatable accidents. Not 
over one-third, I should say, were compensatable, but these are the ones that 
we report to the Commission. In 1910 we had 3,755 employees and 412 acci- 
daits, or an average of 109 per thousand. We commenced our safety cam- 
paign in that year, and the next year, with an increase of employees to 4,311, 
the accidents were reduced to 309, or the per thousand ratio of 71.68. In 
1912 the employees increased to 5,500, and the accidents to 341, or the per* 
centage per thousand of 61, and so on down, until 1915. I am not going to 
read you all the figures because they become tiresome, but last year we had 
133 accidents with 6,094 employees, or a percentage of 21.83 per thousand. 
The net percentage of reduction in the five years was 80.10 per cent. I will 
leave it to you if that is not a practical demonstration of what organized 
effort can do. Then further, on the economic side, two years before the Com- 
pensation Law went into effect we canceled our liability insurance and estab- 
lished a compensation scheme of our own, payment after the first week, and 
in those two years in which that was in effect, before the Compensation Law 
went into effect, we saved a good proportion of our insurance premiimi. The 
Commission has permitted us. to continue to self -insure, and for the year of 
1915 our actual cost of conducting our own medical department and paying 
our own compensation, is just about 50 per cent of what it would have cost 
us, the best rate we could get in the State Fund, mutual or stock company. 
That altogether amounts to approximately $25,000. That is a pretty concrete 
example that it pays to take care of accidents, and of the economy in the 
proper organization. Now on the educational side, the employer, be it au 
individual or corporation, alone can do comparatively little, except that he 
must show his natural, intensive interest, that he is going to give this the 
same attention that he does to his sales ledger and his cash account, and he 
must have reports on the results, and vitalize and visualize these figures. The 
thing that is nobody's business is never attended to, and unless it is taken 
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care of, systematic accident prevention will not decrease accidents. Now that 
requires the education, first, of the superintendent, the foreman, and then the 
men themselves. The time is past in this country when we can do things by 
force. Yon cannot make a man better by law, or you cannot make him use a 
guard by law, only when you are looking. The problem is to educate them 
so they will want to do it. Bring it home to them that they are the ones that 
are going to suffer. It is their wives and their children that are the greatest 
losers in the end. It takes time to get that spirit throughout the organiza- 
tion. It takes yeai's, but you can do it. Just as soon as you put something 
up to these men to do, when you appoint the three men on a committee in a 
certain department and say: " N"ow, here, we want you to report any dan- 
gerous places, or any machines that are not guarded, and we are going to 
pay you for calling them to our attention," the man looks at it from an 
entirely different point of view. He says, there is something to this, and 
gradually he responds to the proposition and very soon he becomes used to it, 
and in a very short time he becomes an enthusiast. Now that educational 
propaganda is the most important of all this safety work. It is necessary for 
the employer, as an evidence of good faith, to be consistent. He must spend 
money and he must guard machinery in the latest and best methods. After 
he has done that, after having been known by all that are working for him 
that he is on the level, then it is a question of bringing the educational point 
of view, so that the man thinks and feels and smells safety, so that when he 
crosses a street he involuntarily looks to th^ direction in which traffic is com- 
ing. Now that takes time to accomplish that spirit, but any of you who have 
not entered into this work, who have a thorough safety organization, don't 
overlook the educational necessities and the results of them. Now to-day it is 
not difficult for us to keep our plant safeguarded. In fact we couldn't do 
otherwise, because it is constantly being brought to our attention, day in and 
day out, by suggestions from the reports of the committee. And the result 
is that when it is investigated and we find that this particular machine or 
place is dangerous, why, we have got to fix it. You cannot face these men 
consistently if you don't fix it. And that is the spirit with which you can 
accomplish 80 per cent reduction in accidents. Now that has not only been a 
good thing in accident prevention work on our safety committee, for you 
know on this safety work you cannot have any argument with your employees. 
It is not a question of wages or hours. It is a question of human life, human 
suffering, and the conservation of human life and himian limb. The result is^ 
that any honest man cannot differ with any workman in regard to accident 
prevention. It is good work and he is going to co-operate with you. I will 
pass on to the subdivision of co-operation, which I first mentioned. Co-opera- 
tion which we secured in our safety propaganda has broadened out. It ha» 
gone into production, it has gone into wealth, it has gone into invention. 
There is no limit to it. You get a bunch who are willing and want to do 
things and there is no limit to what you can do. Nobody can win with a 
ragged, starved army. You have got to have intelligent men, you have got to 
have them well fed and clothed if you are going to fight a winning battle, 
whether it is in industry or war. And that sort of co-operation has very 
largely been produced from what was started as a safety movement. An 
illustration of that, one that was a surprise to me, was the savings bank 
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proposition, which we put over at the plant with which I am connected. It 
shows the spirit of co-operation. About a year and a half ago we gave the 
employees the privilege of depositing from their pay, or setting aside from 
their pay any amount, and we would deposit it in the Bochester Savings Bank 
monthly and give them a deposit slip in their pay envelope in place of it. 
Between three and four hundred of the employees took advantage of this 
scheme. In investigating some of our sickness cases the necessity of laying 
aside a little something was brought strongly to our attention, and we gave a 
little thought as to how we could increase the number of employees who had 
savings bank accounts. We invited all the employees who had taken advan- 
tage of the system to a little dinner at 5:30 when the factory closed. We 
invited the President of the Savings Bank to come down and talk to them, 
and when he got through I told them a few funny stories, and showed them 
the statistics of foreign countries, and informed them that the United States 
was at the bottom of the list in regard to saving employees; that although 
the highest wages and best working conditions in the world existed in this 
country, yet the employees here saved the least. I suggested that they form 
a savings association, and asked the privilege of appointing ten committees of 
three each, to see if they could not increase the number of those having sav- 
ings bank accounts. They gave me that authority and I appointed ten com- 
mittees, and they had the privilege of electing their own executive conunittee 
of five members. We opened the campaign and it lasted until January 1st. 
The first week those fellows opened 741 new savings bank accounts. I couldn't 
have done it in a thousand years. Nobody in authority could do it. They 
saw the logic of the proposition, and they co-operated with it. To-day we 
have 74 per cent of the people that have got savings bank accounts. It is 
like one of Billy Sunday's revivals. They don't all stick, but if a few of them 
stick it is good work. We don't want to boost paternalism or charity or any- 
thing else, what we want to do in this safety proposition and every other 
proposition in this country is to show the men how to stand on their own 
feet, to be intelligent, and to have something laid aside for a rainy day, when 
they are out of work, or when there is sickness in the family. You can teach 
a man to be self-respecting, and to feel that he is not depending on every turn 
of the wheel of fortune, that he has got a little anchor in the way of a bank 
account, or piece of property. He is a better man for you and a better man 
for the United States. 

Another very interesting concrete example of the result of safety organiza- 
tion. Maybe I am overrunning your time but I have got a few more things 
to say. I was one of the representatives from Rochester when the National 
Safety Council was originally formed in New York City three years ago. That 
organization has done wonderful work along educational lines. Their bulletin 
service is worth three times the money they cost to any man who wants to 
really use them. Shortly after that we organized our local safety organiza- 
tion in Rochester. We have got 100 of the best manufacturers there, repre- 
senting over 40,000 employees. They got together primarily to reduce acci- 
dents, but the same spirit of co-operation has come through that and we find 
that we are discussing there questions relative to manufacture and greater 
efficiency, and instead of being a lot of dummies in not telling the other fellow 
what to do, we find we are broadening out and trying to help. But one of tlie 
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best pieces of work that the local safety council ever did was the organization 
of the Grammar School Safety Coimcil. The Board of Education co-operated 
with us to the highest degree^ and they turned over their physical instructor 
of the Boys' Club to us, and we appointed a conmiittee of five boys in each 
school. We gave them literature to distribute and take to their homes. Every 
month they met at the Chamber of Conmierce, and each member of the safety 
conmiittees had to tell about an accident that happened in or near his school, 
and how it could have been prevented. We offered medals and two silver cups 
for the schools giving the best essays. The boys took hold of it with a vim, 
and some of the most interesting safety meetings that I ever attended were 
those at which those boys came up there and related their experi^ices as 
regards the accidents which happened near the school. For instance, one kid 
said : " There was an accident down near our school. Some of the boys 
started snowballing a horse and cutter which came along, and the horse ran 
away and smashed the cutter up against a telegraph pole, but the man was 
not seriously hurt." He said : " If the boys had thrown snowballs at some- 
thing worth TiC'hile that accident would not have happened." And hundreds of 
instances of that kind were recited on Fire Prevention Day. I was asked to 
speak in f 5ur of the schools at Rochester, and I went down to No. 9 SchooL 
I had one of the silver cups for the best essay with me. We had 1,400 essays 
in accident prevention from those school children, and No. 9 School won the 
cup, and 75 per cent of the children of that school are foreigners and the 
children of foreigners. When I went down there these five boys of the safety 
committee were ranged up, and they conducted the meeting and they ran the 
fire drill, and they hoisted the flag and sang the Star Spangled Banner, and 
this little fellow introduced me, and we had a lovely time. But the principal 
told me the most interesting story a year ago last fall. This school has 1,970 
pupils enrolled, and they have a trained nurse. The year before last there 
were 103 cases of injury from snowballing, which came to the nurse's atten- 
tion. Not serious, but serious enough for attention. Last fall when the first 
snow storm came these five boys went to the principal and said : " We think 
we can stop the snowballing in No. 9 School." The principal said: "How 
are you going to do it ? " They said : " We are going around and we are 
going to get all the kids not to throw any snowballs within two blocks of the 
school." In a few days they had them all signed up, but a few days after one 
of these boys commenced packing snowballs, and the safety committee fell on 
him and beat him. The result was that last year they had only four accidents 
in that school from snowballing against 103 the year before. That makes all 
our industrial records look like thirty cents. That is the work, to get that 
spirit of safety and caution into the children and they will take it home to 
the parents, and teach them the lessons they get at school. I have overrim 
my time, and I thank you for your attention. 

Mr. Chase: Are there any of you who would like to ask Mr. Robertson 
any questions? I feel sure he would be glad to answer them. There is a 
thought that occurred to me, that was brought to my mind by the remarks of 
one of the gentlemen earlier in the morning, that those of us who have smaller 
plants sometimes feel that we are not in a position to develop the subject as 
the larger companies do, but we have something to be really thankful for, 
that we can get from these large concerns, who have the opportunity to work 
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out their experiences and tabulate them and draw conclusions, the benefit of 
their experiences. And I want to say to any of you who have small plants, I 
have been connected with one for a great many years, and I know from my 
own experience and acquaintance with men connected with large organizations, 
that they would be glad to give you ideas. If you will just make a pointy if 
you know somebody who is working on the safety problem and has deduced 
some facts, I am sure, if you will see them or write them, they would be very 
glad to give you all the help they can. 

I have a telegram from Mr. Carl M. Hansen, Managing Director of the 
Pennsylvania Mutual Liability Association of Philadelphia, and I regret very 
much that he has not been able to get here this morning, as his talk would 
not only have been interesting but very instructive, on the subject " How to 
Save Money by Installing a Safety Organization." It has occurred to me that 
we spend a few minutes to good advantage discussing the topic, even without 
the guidance of Mr. Hansen's talk, and we will therefore take up the subject 
of Shop Committees and Safety Organizations in our respective establish- 
ments, and I am going to ask you all if you won't, particularly those of you 
who have had large experience along this line, if you won't give the rest of 
us the benefit of your experience. I hope you won't hesitate to sp^ak right 
up, and see if we cannot get some real good. I know a lot of you have experi- 
ence and good ideas, and if there are any who have any questions, I hope they 
wiU ask them and there will be some one here probably prepared to answer. 

Mb. a. S. Regula: Mr. Price, in his talk the other afternoon, took up the 
matter of the organization of a Safety committee, with some little detail. I 
think we all recognize, however, that with the foreign element, the foreign 
labor we have to deal with in our manufacturing operations, that the matter 
of providing on such workman's committee the place for an interpreter, or 
perhaps a workman who himself is in a position to interpret the rules and 
suggestions of that committee to his fellow-workmen is of extreme impor- 
tance. So that in the organization of a safety committee, I think it is well to 
bear in mind this matter of the foreign element and provide a place on such 
committee for a foreign interpreter. 
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Mb. Stofeb : I want to ask your pardon for our seeming delay in getting under 
motion. I am quite decidedly in favor of prompt action, but the speakers, two 
of the speakers, this afternoon have films, and we necessarily had to wait until 
we could locate the operator of the lantern apparatus. At the close of this session 
the first Safety Congress of the State Industrial Commission will have passed 
into history. That it has been a phenomenal success is beyond peradventure 
of doubt. It has been deeply enjoyed by all. We are confident that it will do 
a vast amount of good. The lasting benefit of a gathering of this sort actually 
cannot be estimated. It is not accident prevention alone that claims our time 
and thought. It is preventive measures looking to the abolition, if possible, 
of the fearful industrial tragedies which have occurred in the past, the great 
amount of suffering, the intense sorrow, and the misery which resulted 
directly from inattention to the details which are now receiving the closest 
study of some of the most eminent specialists in the world. Without the 
co-operation of the Industrial Commission of our State we would not be nearly 
as far advanced as we are* to-day. The beneficent law under which we are at 
pres^it working and the personnel of the State Industrial Commission is 
responsible for this Congress, which I imderstand is the most successful 
which has ever occurred in the United States. I have been informed that over 
700 people were present in this auditorium, I think, disiy before yesterday. 
When we consider that business men, men of affairs, men who are daily 
employed and necessarily incur a loss, men who have paid their carfare from 
various parts of this State and have traveled here from other States, devoting 
their time and their attention, for what? In order to aid or co-operate in 
evolving the safest methods of performing the necessary daily task. As the 
speaker said this morning, it is largely a question of co-operation, and very 
largely a question, of course, of education. Education is not possible in this 
case without co-operation. Nor is it possible in any instance. It is indeed 
gratifying to know that the workmen everywhere are intensely interested and 
that much of the prejudice of the past has been overcome. A few years ago 
it was no easy task to impress upon the workman the necessity of taking 
sufficient time to safeguard his own life and limb. And one of the greatest 
difficulties to-day, and the greatest difficulty which the safety committees 
encounter is the necessity of instructing, of educating, many men as to the 
importance of first caring for their own safety. Therefore it seems to me 
that it would be most fitting, before the close of this conference, that suitable 
resolutions be adopted, acknowledging our appreciation of the services rendered 
by the Industrial Commission, making possible this very successful Congress. 
Naturally, we must look farther than that. Had it not been for the care with 
which Governor Whitman selected the personnel of this Commission, they 
would not have passed this first milestone so successfully as we have, taking 
the milestone as this particular Industrial Congress. And as we look into the 
future we see a degree of co-operation which twenty-five years ago would have 
been considered impossible and preposterous. But we are learning not only 
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to co-operate but to reason together, and the slogan of the future, the time 
when I hope we will never hear the words Capital and Labor, there is no such 
thing as capital and labor. We are all workmen, every one of us. We are 
all employees. I am an employee. All of us are employees. Therefore what 
we want to do is to co-operate. Come, now, let us reason together, in the slogan 
which wants to be kept in force, and it is the slogan which is going to solve 
many of the industrial difiSculties confronting us to-day. 

Mb. Gafney: I am very glad in your short speech you paved the way for 
the introduction of a set of resolutions which I have here. 

Resolxjtidns 

Whereasy The obvious advantages of the New York State Industrial Safety 
Congress have been made manifest during the past few days; and, 

WhereaSy Although the attendance has surpassed expectations, neverthe- 
less there are many manufacturers and others interested in industrial safety 
who were unable to be present and who would appreciate and utilize the 
information adduced at this Congress; and, 

Whereas, Many of the delegates at this Congress feel that the valuable data 
and information which we have received during our attendance here Should 
be preserved and disseminated for the betterment of factory conditions and 
the conservation of the lives and health and comfort of the workers ; therefore 
be it. 

Resolved, That the delegates here assembled earnestly thank the New York 
State Industrial Commission for the inauguration and the successful carry- 
ing out of this first Industrial Safety Congress; and be it further 

Resolved, That it be urged as the consensus of opinion of the delegates here 
assembled that the proceedings of the Congress be compiled and published 
and that the same be distributed within the means of the Commission, to all 
registered delegates and to such others as may desire them; and be it further 

Resolved, That the delegates here assembled petition the Industrial Com- 
mission to take such action as may be necessary to make this Industrial 
Safety Congress an annual fixture; and be it further 

Resolved, That the thanks of this Congress be extended to the press of 
Syracuse for the splendid reports of these meetings and to those who gen- 
erously donated to the general cause their brains and experience and partici- 
pated whole-heartedly in the program which has been offered here. 

Mb. Holbbioht: I move the adoption of the resolutions. 

Mb. Stofeb: In seconding the motion for the adoption of these resolutions, 
I would like to say a word in addition to what has already been covered by 
those resolutions. Perhaps, briefly, I might say a word, with your permission, 
of what my personal view has been of this meeting and its effects. Personally 
I can say that by and through the various deliberations which we have gone 
through here, I know that I am a more capable and better qualified safety 
man than I was when I came here. I think perhaps the most of us can truth- 
fully admit this particular advantage. I might say that my experience with 
our Industrial Commission has been very gratifying. When the Commission 
first began to have suitable laws put through our Legislature, and issued 
various orders upon our factories and industries, perhaps some of you have 
had the same experience that we have in the industry in which I am con- 
nected, and that is, a series of orders or changes and improvements in the 
factory, perhaps an inch or more in thickness were issued. On two occasions, 
in looking over these orders and analyzing the conditions and in estimating 
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what the expense would be, I found in cases that possibly there might be some 
method whereby the engineer on the job could provide, or plan another method 
of reaching these results. And in that way we analyzed the whole situation. 
This was done before the matters were brought before the knowledge of the 
company, so that when it became my duty to put these matters before the 
management I was prepared to say what I thought would be a counter propo< 
sition, and by my interpretation of the law would perhaps be acceptable. This, 
of course, led to a request for the Industrial Commission to give us a second 
inspection, or in other words, check up the local inspector, whose duty is that 
he report all conditions to the letter of the law. I found the Commissioners 
to be men who were very serious in this work. I must say that we have 
received prompt service and most courteous treatment and splendid help in 
bringing forth these various changes. In the first instance which I have men- 
tioned to you, in the various recommendations, instead of our company having 
to pay thousands of dollars to make various changes, as recommended, we 
have only expended a few hundred dollars in acquiring the same results by 
and through our carrying these matters to the Commissioners themselves. On 
two occasions it has been my personal experience to be able to save several 
thousand dollars in meeting the requirements of the Commission staff's recom- 
mendations for an industry I am connected with. So that I want to leave the 
thought with you engineers on the job to be on the job. Don't be afraid of 
the Commissioners. They haven't got any horns on their heads. They are 
good, loyal fellows. Go to them and they vnlU meet you half way. 

All in favor of the resolutions will signify, please, by rising. Motion 
carried. 

It now gives me great pleasure to introduce Mr. Louis B. Marks. On your 
program he is designated as being Consulting Illuminating Engineer, New 
York City. Mr. Marks is also Chairman of the Committee on Lighting of 
the Engineers' Society. Mr. Marks comes to us with the very highest creden- 
tials, and I am sure he has a message that is of vital interest to all of us. 

FACTORY LIGHTING AND ITS BEARING ON THE HEALTH AND 

PRODUCTIVITY OF WORKERS 

(illustrated by lantern views) 

By L. B. Marks, Consulting Illuminating Engineer 

Time was, not many years ago, when the importance of good lighting as a 
factor in accident prevention, health conservation and increased productivity 
of workers, was not generally recognized. That time has passed. To-day every 
factory manager who has given the subject serious attention appreciates the 
fact that good lighting constitutes a safeguard against accident and undue 
visual fatigue of the workers, and is a vital factor in the economics of indus- 
trial plants. But unfortunately the recognition of the principle is often of 
little avail in improving the lighting of the factory because of failure to 
appreciate what good lighting really is. When an up-to-date factory man- 
ager tolerates bad lighting it is because he is unconscious of the defects. The 
human eye is such a sensitive organ that its efficiency is often greatly reduced 
by causes that one would least suspect. The real question then is, " What 
constitutes good lighting ? " And this is the question that must be answered 
by the factory manager in considering the bearing of lighting on the safety, 
health and productivity of workers in his particular manufacturing plant. 
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Lighting that is suitable for one purpose or under one set of conditions in 
a factory may be quite unsuitable for another purpose or under a different set 
of conditions. For example: In most cases the lighting may be successfully 
carried out by lamps mounted overhead exclusively, while in some instances 
the overhead lighting must be supplemented by lamps placed close to the 
work. Again for some processes the color of the light of ordinary tungsten 
lamps is suitable, whereas for others special lamps having a particular light 
color value are required to give good results. Illumination that is entirely 
satisfactory when working on light-colored goods may be quite inadequate for 
dark-colored goods, and so on. 

It is taken for granted that in no case should the eyes of the workers be 
exposed to an unshaded lamp. 

No attempt will be made in this paper to define the principles of factory 
lighting which have been set forth in books and printed publications, notably 
in the Transactions of the Illuminating Engineering Society. My purpose 
is simply to call attention to a few points based upon my own practical 
experience, that may be suggestive to others in answering the question as to 
what constitutes good lighting for the particular purpose in hand. 

Notwithstanding the remarkable development of lamps and lighting methods 
during recent years, the system known as " local lighting " is still extensively 
used iu factories throughout the <sountry. By this system I mean the plan 
of lighting by small lamps housed in opaque reflectors placed close to the 
work, without any general illumination of the room. This method of lighting 
results in what has been termed " spot lighting," that is to say, the portions 
of the work immediately beneath the lamp are brightly lighted; whereas adja- 
cent parts are in comparative darkness. I have little doubt that many of 
those who use this system would be the last to do so on grounds of economy 
only, and that they believe this system gives the best results. Nothing could 
be further from the truth. A strictly localized system, of the type referred 
to, is inimical to the safety of the workers and its use results in eye-strain 
and consequent decreased productivity, to say nothing of spoilage due to faulty 
illumination of the work. 

Observe the lantern view shown on the screen and compare the distribution 
of light obtained by this system of lighting with tBat given by daylight. In 
the daytime the work is evenly illuminated, whereas by artificial illumination 
carried out in this way, part of the work is brilliantly lighted, and the 
remainder either in dark shadow or only dimly illuminated. A very serious 
objection to this method of lighting is the glare that often results from light 
reflected back to the eye from the polished surfaces of the machine or work. 
This glare is all the more noticeable because of the darkness of the room. 

Tests made by me several years ago on a typical lighting installation of 
this character in actual practice show the following: 

Foot-candle 
Intensity 
Illumination Data (horizontal) 

Maximum intensity of artificial illumination on working surface of 

loom 19 . 

Minimum intensity of artificial illumination on working surface of 

loom 0.2 

Daylight intensity sufficient for the work 3.2 

It will be noted from these data that one part of the working surface of the 
machine received almost 100 times as much light as another part. This varia- 
tion occurred within a working space of only six feet and most of it withi» «^ 
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working space of only three feet. The measurements taken when the same 
machine was illuminated by daylight showed that there was no variation 
whatever in intensity of light over the working surface of the machine. Sub- 
sequently when the localized lighting was replaced by a system of general 
lighting designed to diffuse and direct the light as illustrated in the view 
shown on the screen, the distribution of illumination intensity on the working 
surface of the machine approximated that of daylight. 

A striking fact brought out by this test is that the portion of the machine 
directly below the lamp receives almost six times as much light as it does in 
the daytime when the daylight ilhunination is sufiicient for the work. 
Obviously better results would be obtained if this excess of light flux on a 
limited area were distributed more evenly over the working surface of the 
machine, thus approximating more closely the distribution of daylight on the 
work. 

Theoretically there is no reason why an artificial lighting installation 
cannot be made to give as good results as daylight. Practically the only 
limitation that stands in the way is cost. As the lighting cost in well planned 
installations is often as little as 1 per cent of the labor cost, this limitation is 
not as serious as might appear. 

The fact is that iij actual practice in factory lighting there are numerous 
instances in which well-designed artificial lighting installations are preferable 
to daylighting because of the inherent limitations of daylighting facilities. 
Take for example, the illumination of high-standing machines closely grouped 
in a room. It is difficult to light such machine^ well by daylight, either by 
side windows, or by skylights. Artificial lighting gives us an elasticity that 
daylight does not possess. We can locate our artificial light sources at will; 
we can control their intensity, quality and continuity. 

In considering the bearing of lighting on the productivity of workers, we 
have a good illustration in the problem just cited, of the real question at 
issue, namely: What constitutes good lighting of these high-standing 
roacliines? If their illumination by daylight alone in what might be consid- 
ered a well-lighted mill, be taken as a standard, then the factory manager 
may fall far short of attaining the maximum productivity of workers after 
dark because with artificial light it is possible to illuminate working parts 
of these machines much better than by daylight for the following reason: To 
see well the worker requires parts of these machines illuminated from below 
by well diffused light. Daylight is well diffused but does not penetrate the 
machine to the required extent. Artificial light on the other hand may be 
lockted underneath the machine to give the required diffused illumination 
from below. 

In lighting from beneath by means of diffused light from relatively large 
surfaces of low brightness we have to do with one of the fundamental prob- 
lems in the design of lighting installations, namely contrast. Intensity of 
light alone is not the criterion of ability to discriminate and see well over 
extended periods of time. One may have plenty of light well-shaded and well- 
diffused and yet not be able to see nearly as well as with less light differently 
applied. Contrast in surface brightness and contrast in color must be taken 
into account in considering the bearing of factory lighting on the visual acuity 
and productivity of workers. For example: it is almost impossible to ade- 
quately illuminate a warp of black threads in a loom unless there is a strong 
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contrast between the brightness of the threads and that of the surface behind 
them. If means be taken to establish such a contrast by installing a light- 
colored sheet of metal or board behind the threads, the threads can be seen 
even though the candle power of the lamps used be greatly reduced. If now 
we go one step further and install behind the threads, a lighted trough having 
a large diffusing surface of low brightness, each thread can be distinctly seen 
and stands out clearly in silhouette against the light background. 

This silhouette effect may be advantageously introduced in some of the proc- 
esses in industrial lighting especially in textile work, and offers possibilities 
for facilitating good seeing that are seldom realized. • 

The importance of character (color and brightness) of the background in 
lighting factory operations often plays as important a part in effective 
illumination as it does in show-window lighting. 

The exact extent to which lighting enters as a factor in the productively 
of workers is extremely difficult to determine because of the large numbers 
of variables that must be given consideration in accounting for any increase 
in production or any improvement in the quality of the work. The lighting 
problem is insidious, — perhaps even more so than that of ventilation. But 
this much is certain: without good lighting no factory can be operated at its 
maximum efficiency ; without good lighting no factory^ manager can mini- 
mize accidents. 

Ninety-one thousand accidents that occurred during one year in industrial 
plants were investigated by Mr. R. E. Simpson, engineer of the Travelers 
Insurance Company, who reports that 23.8 per cent of these were due directly 
or indirectly to lack of proper illiunination. Of the 23.8 per cent, he states 
10 per cent were due primarily to inadequate illumination, and that in the 
remaining 13.8 per cent lack of proper lighting facilities was a contributory 
cause. 

To guard against accidents and at the same time to conserve the health of 
workers by giving them adequate and suitable illumination, the Department 
of Labor and Industry of Pennsylvania and the Department of Labor of New 
Jersey have recently adopted a code of lighting for factories, mills and other 
work places, in which intensities of light on the work are stipulated for 
different classes of work. It is specified that " the desirable illumination 
intensity to be provided and the minimum intensity which shall be main- 
tained," shall be as follows: 



A. Roadways and yard thoroughfares 

B. StairwayB, passageways, aisles, storage spaces 

C. Rough manufacturing operations such as foundry work, rough 

machining, rough assembling, rough bench work 

D .Fine manufacturing operations such as fine lathe work, pattern and 

tool making, light colored textiles, tobacco manufacture 

E. Special cases of fine work, such as watch making, engraving, 

drafting, dark colored textiles 



At the Work 



Minimum 
foot- 
candles 



0.06 
0.25 

1.26 

3.60 

5.00 



Ordinarj- 

acceptable 

practice 



0.05 to 0.25 
0.25to 0.50 

1.25to 2.50 

3.60 to 6.00 

10.00 to 15.00 
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In addition to the intensity of light required other regulations in this code 
cover general requirements, shading of lamps, distribution of light on the 
work, emergency lighting, switching and controlling apparatus. 

One of the most trying conditions in lighting is that which occurs at the 
wane of the day when the natural light alone is hardly sufficient for the work. 
When artificial light is then supplied without shutting out the daylight, the 
mixture of the two lights of vastly different quality militates against good 
vision imder ordinary conditions in factory lighting practice. Usually at 
such times better results are obtained by shutting out the daylight entirely. 
But with the advent of the modern high efficiency lamps that can be corrected 
for color value without prohibitive reduction of light-giving efficiency, we now 
have a means of supplying artificial daylight that in some cases may be 
advantageously mixed with natural light or used as a substitute for natural 
light where daylight color values are required. 

Amplification of the foregoing statements and further reference to the ques- 
tion as to what constitutes good lighting will be made in the discussion of 
the lantern views which will now be shown. In conclusion I shall endeavor to 
answer any questions. 

GENERAL DISCUSSION 

Mb. : I would like to ask if Mr. Marks knows how many thousand 

people in the United States are obliged to wear eye-glasses, if it is a pertinent 
question. 

Mb. Masks : Yes, I think it is in a way a pertinent question. It is perti- 
nent to the extent that improvement in artificial lighting conditions will 
naturally decrease the number of eye-glasses that are used provided the work- 
men do not work too hard and too long, but we are rapidly becoming a noc- 
turnal nation, and I have sometimes said in answer to a similar question 
that I have some doubts as to whether the eyes of the operators are injured 
more by artificial light than they are by daylight. It is very difficult, indeed, 
to so locate workbenches and machines in any factory space so that none of 
the workers will be exposed to the glare from windows. The glare from win- 
dows in my opinion is perhaps more largely responsible for eye-strain than is 
the glare from the average artificial lighting installation, assuming that we 
eliminate a few of the very bad types to which I have referred. The reports 
on the use of eye-glasses have been worked up and described more fully in the 
reports of school hygiene. About a year ago the Chairman of the Standard- 
ization Committee of the National Safety Council investigated the cloak and 
garment workers' establishments in New York City. He took about a month 
to do so, and as I recall his figures, he foimd that something like 20 per cent 
of the workers wore eye-glasses. We found as the result of a rather extensive 
count in the United States Post Office, for which I designed the illumination 
years ago, that some 25 per cent of all the postal clerks wore eye-glasses. But 
I am not prepared to say just what part of that is due to faulty lighting. 

Mb. : I would like to ask if he considers full moonlight a sufficient 

light for outside passages and storage houses and places where there are no 
actual factory operations going on. 

Mb. Masks : I do not. 

Ms. : Why? 
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Mb. Mabks: My recollection is that under average conditions of moon 
lighting the intensity on the street surface would be .015 units. The minimum 
intensity required under the Pennsylvania code and the New Jersey code, 
which was prepared with the co-operation of our committee on lighting, is .05. 
In other words it is more than three times the amount of average moonlight 
intensity. Now that minimum was prescribed only after very careful examin- 
ation of the requirements of yard lighting made by the Pennsylvania Railroad 
Company, or under their auspices, the requirements of dock lighting, the 
requirements of street lighting in residential neighborhoods that were not 
often used, the requirements of cross-country road lighting, and all that sort 
of thing. When you get below an illuminating intensity of 0.05, then you 
have not enough light to render the spaces to which you refer absolutely safe 
to be traversed. 

Mr. : What would you consider the minimum at which that would be 

safe for ordinary travel? 

^Ib. Marks: I have answered that question by stating that I considered 
the figure adopted by the Departments of Labor and Industry of the States 
of Pennsylvania and New Jersey as the minimum figure, which should be 
permitted, namely, .05 foot candles. 

Mr. : I believe we are all agreed on the difficulty of illuminating 

foundries, especially, and I would lilce to ask what your opinion is as to the 
most efficient method, or best method of lighting to be used to penetrate the 
dust. 

Mr. Marks : I do not feel that I want to recommend any lamp or lighting 
device at this time. But I can say this, that at the time that flaming arcs 
were in vogue they were used very extensively for that purpose. The mercury 
arcs have been used very extensively for that purpose, and they gave very 
good results. Now as between those two you have a very striking contrast 
in color of light. The one is a golden ray, and the other is a greenish red, 
absolutely distorting natural color values. Both gas and dectric light can no 
doubt be used advantageously imder those conditions, and I am not prepared 
to say that any one lamp is better than any other lamp, and I think that 
holds not only for foimdries, but it holds for a good many other cases. If 
for example, suppose we speak of the Mazda lamp, to use a trade name with 
which you are all familiar. Now the Mazda lamp may be unsatisfactory with- 
out some tinting device in connection with it, for some classes of work. If 
you use a slight tinting device, it may answer. Therefore it would not do to 
say that an incandescent lamp, or a flaming arc lamp, or a gas lamp or a 
Welsbach type, was not suitable, unless the lamp be supplied in the best form 
in which we may be able to obtain it. So that in direct answer to your ques- 
tion I say that several types of lamps may be used very successfully for the 
illumination of foundries. 

Mr. : I would like to ask your definition for glare. 

Mr. Marks: Glare is light out of place. That is about as near as I can 
come to it without being too technical. 

Mr. : Let us have the technical. 



FiBST Industrial Safety Cojs^gbess 217 

Mb. Masks : I am afraid you are asking me something that would make 
my good friends here very sorry, and I would never receive another invitation 
if I attempted to define glare from the technical standpoint, for the reason 
that our committee has as many as 100 printed pages of technical report as 
to what constitutes glare. I think perhaps if you Mdll look at it from another 
standpoint, that the situation would be a little more clear. You take a light 
that is annoying to the eye, whether it be a direct light or a lamp such as 
the bowl or hemisphere that are mounted underneath the balcony here, if it is 
annoying to the eye, I think I can call it a glaring illumination. And that is 
about as near as I can come to an ofiThand definition of glare, without any 
attempt to define its limitation, and I would not attempt to do that because 
others, far more skilled than I am in research work, have been unable to do 
so, to define the absolute limits, and the reasons they cannot do that are clear 
enough, for the reason that there are so many variables. If you look over at 
the lamp in the corner, look at it for a short time, you will find it is annoying. 
It is not extremely bright. The light is covered with a diffusing globe. It is 
annoying because of the contrast conditions. You have got a dark surface 
underneath. But if you put that light up against a white column, you wiU 
find that you won't have any annoyance. Not because it is bright, but because 
it is up against a dark surface. You are getting right back to the point that 
I made in the paper. Contrast is the vital problem in illumination. So that 
the whole glare effect is one of contrast. How then can we define glare unless 
we can define the conditions of contrast? The light is glaring over in the cor- 
ner, but it would not be glaring if you put it up against a light surface. 

Mb. : Do you think it is possible to develop any proper code, that 

would cover even a majority of the factories in any particular State? 

Mb. Mabks: Have you seen the most recently issued code, that of the 
State of New Jersey? 

Mb. : I do not think I have. 

Mb. Mabks: It seems to me a pretty good attempt to do the very thing 
you say. It is a little pamphlet of forty- two pages, of which a little over 
two pages are devoted to the specifications that it be carried out by the fac- 
tories, in the way of providing minimum intensities for different classes of 
work, and in the way of shading lamps in the distribution of light, in emer- 
gency lighting, and in switching and controlling. Very simple rules that the 
State has framed, believing that the factory managers will all be desirous of 
carrying them out. Their idea was to put this thing before them so they 
would know what was wanted. These are recommendations for standard 
practices for different classes of work. Now in order to supplement that and 
make it perfectly clear, an appendix, consisting of some forty pages, describes 
the limitations of the rules. That is about what it amounts to. The Pennsyl- 
vania code was adopted on April 13th, and went into effect on Jime 1st, last, 
and as I understand, with the exception of a few minor points, has been work- 
ing out very satisfactorily. I have heard from the Commissioner of Labor 
of the State of New Jersey that they hope that this code in the State of New 
Jersey, copies of which have recently been placed in the hands of the managers 
of all the factories of the State, will likewise work well. 
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Mb. Stofer : We have with us a physician this afternoon. I think we have 
had several physicians. Naturally we become quite alarmed if we think a 
physician is going to talk seriously to us^ but I am very sure in this particular 
case we will be quite interested in hearing from Dr. Charles A. Lauffer. His 
subject is Heat and Ventilation and their bearing on Health and Productivity 
of Workers from the Viewpoint of the Physician in Industrial Practice. 



HEAT AND VENTILATION: THEIR BEARING ON HEALTH AND PRO- 
DUCTIVITY OF WORKERS FROM THE VIEWPOINT OF THE 
PHYSICIAN IN INDUSTRIAL PRACTICE 

By Dr, Charles A. Lauffer, Westinghouse Electric and Manufacturing 

Company 

Body Heat, — The normal temperature of the human body is 98 3/5** Fahren- 
heit, 37^ Centigrade. The body temperature is the same during all seasons 
of the year, in all extremes of latitude, and among all races. Diurnal varia- 
tions of one degree, depending on the hour of the day, diet, degree of activity, 
and other factors, are within the normal, but variations from the standard 
98 3/5°, by so much as two degrees in body temperature, indicate some abnor- 
mal condition, that calls for investigation. 

Man is a warm-blooded animal, and his heat must be maintaihed. No other 
creature can maintain its life and develop its species in all latitudes from the 
tropics to the polar regions, as man does. Man adapts himself to all climates 
because he has the intelligence to create and maintain the environment essen- 
tial to his comfort, health, and safety. 

Anthropologists tell us that primitive man had long hair, covering his 
whole body, hence required no overcoat. Archaeologists inform us that our 
civilization evolved in the fertile valley of the Euphrates, and in the valley 
of the Nile, in the sub-tropics where life was spent in rural pursuits in the 

« 

open air, hence in regions and under conditions where many of the problems 
that confront our civilization did not exist. 

Solar Heat, — The sun is the ultimate source of all heat and energy on our 
planet. Science has evolved the fact that the solar heat given to the earth in 
one year's time is the equivalent of the heat obtained from the combustion of 
one and a half trillion tons of coal. The sun warms, feeds, and clothes us. 
The food we eat is oxidized in our bodies just as coal is burned up in a stove. 
Physiologists teach us that the human body creates no energy. It merely 
converts the potential energy in our food into kinetic energy. The furnajce 
creates no heat, it merely releases the potential energy stored in the coal, 
aeons ago, when the luxurious vegetation of the carboniferous era, produced 
the veins of coal, on which we now rely for our prosperous industries. Solar 
energy carries the misty vapor from land and sea to the clouds. The raina 
descend, and the harnessed energy of Niagara becomes an expression of solar 
energy, typifying man's conquest of nature. 

Science teaches that the atmosphere covers the earth to the height of forty 
miles. Only five miles of this encircling atmosphere is known to man. The 
atmospheric pressure, fifteen pounds per square inch at sea level, becomes 
reduced as we scale high mountains or soar upwards in an aeroplane. Yet at 
all altitudes, the relative proportion of the constituent gases in the air is 
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uniformly the same. The winds effect the diffusion of gases so perfectly that 
the composition of air is uniform throughout the earth. 

When man lives out of doors, in air heated and energ^^ by the sun, 
breathing air sterilized by solar energy, the perplexing question of efficient 
yet economical heat and ventilation does not arise. 

Warmth Appreciated. — Modem man is born indoors, and the average man 

spends most of his days imder a roof. Living in houses imposes artificial 

. conditions, as compared with the out-door life of primitive man. Our ra^id 

change of population from rural to urban life in the past forty years is part 

of a world-wide exodus from farm life to life in factories. 

Traveling northward in his conquest of nature, man must necessarily create 
a sub-tropical atmosphere, provided with warm, fresh air, in which to live. 
Every man wants a continuous sununer with temperature such that he can 
work with his sleeves rolled up, imburdened with an excess of clothing. It is 
too cold on the farm; there is no work and a scant income during six months 
of the year, hence the drift of population is ever towards the city. For his 
home, office, and factories, man must manufacture a suitable climate. Man's 
environment indoors must coincide with that in which he thrives best out- 
doors. In this rigorous Northern climate the whole animal creation, including 
men, requires shelter from the inclemencies of the weather. Man's home life 
is thus necessarily spent in a house, and increasingly his industrial life is 
also spent imder a roof. 

Heat Regulation, — The blood temperature must be uniformly maintained 
at 98 3/5°. Nature has provided within the body a mechanism for (1) 
creating heat, (2) dissipating heat, (3) regulating heat. Physiologists term 
these three functions (1) thermogenesis, (2) thermolysis, and (3) 
thermotaxis. 

Heat Prodiiction, — Sugars and starches combine with oxygen, furnishing 
us heat and energy, giving as end products carbon dioxide (CO2) and water 
(HoO) ; the oxidation of f^ts and proteids also contributes to our heat and 
energy production. 

Heat Dissipation, — The evaporation of perspiration cools the body. Fully 
90 per cent of the total heat dissipation is from the skin. Each gram of 
perspiration vaporized from the skin extracts 582 calories of heat. The skin 
also dissipates heat by radiation and conduction. Lesser quantities of heat 
are lost (a) by eating and drinking cold food, which must be heated to body 
temperature and (b) by respiratory heat loss. The expired air is heated to 
body temperature, and is saturated with watery vapor, — a fact which every- 
body appreciates on a frosty morning. 

Nervotis Mecha/nism. — The regulation of heat production and heat dissipa- 
tion is effected automatically by the vasomotor mechanism of the sympathetic 
nervous system. Perspiration increases in hot weather, and during muscular 
exertion. Less blood on the other hand, is sent to the skin in cold weather, 
and during inactivity. 

If (1) heat production increases, and (2) heat dissipation is reduced, there 
develops a fever, a hyperpyrexia: this condition of elev^ated temperature is 
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familiar ^n all acute fevers, such as grippe, pneumonia, typhoid fever. If, on 
the contrary, (1) heat production is increased, and (2) heat dissipation is 
accelerated, then the tempcratiire drops; free perspiration accompanies a sud- 
den drop of body temperature, and the cooling of the body is due to the rapid 
evaporation of the perspiration. 

Clothing. — Clothing protects the skin from the air. The uncovered skin 
radiates heat too rapidly, hence clothing assists nature in maintaining 4^he 
proper temperature. As confined air is a relatively poor conductor of heat, 
several thicknesses of thin, clothing, rather than one thick garment, thus pro- 
viding more air spaces, retain body heat more satisfactorily. Clothing should 
be porous, so as to provide adequate ventilation for the skin, hence gauze or 
mesh garments of cotton, linen, or silk, against the skin are preferable, as 
they readily dissipate moisture and do not stay wet nor cling to the skin. 
Ribbed underwear, part wool and part cotton, is excellent. The test of any 
garment to be worn next the skin, is to hold it over the mouth and nose; if 
you can breathe through it freely, the ventilation of the skin will not be 
impeded by wearing such a garment. Wool absorbs moisture quiijkly, but 
does not readily give it off; it is preferable material for outer garments. 

Water is a good conductor of heat, hence wet garments permit the skin to 
radiate heat too rapidly. Wet clothing must be changed for dry to prevent 
this undue loss of body heat, and the consequent increased liability to latent 
and communicable diseases. It is, therefore, a part of good business manage- 
ment to safeguard the health of employees, whose clothing becomes moist by 
excessive perspiration, or wet from other causes, by providing lockers, and 
facilities for bathing. Workers in engine rooms, especially, require shower 
baths so that they may go home in diy, clean clothes. To stand exposed on a 
street corner, chilled by the blasts of winter, while clad in wet clothing, 
invites respiratory and gastrointestinal diseases, and may be the exciting 
factor in causing pneimionia or rheumatism. An overcoat is always necessary 
in going outdoors from a warm house or factory. It is suicidal, particularly 
when fatigued, hungry, and overheated from the day's work, to sit, stand, ride, 
or even walk, out of doors, without at least wearing an overcoat, of a weight 
proportional to the outdoor temperature. 

Heated Houses. — The maintenance of body heat requires that houses be 
heated, but as yet no ideal system for heating our homes and factories seems 
in sight. Our great-grandfathers burned hickory logs on an open hearth, and 
the smoke went up the wide chimneys. Air entered their homes through the 
cracks around the doors and windows; and, in the winter, the snow sifted 
through the shingle roof. Our grandfathers substituted coal for wood, and 
burned it in open grates and in stoves. Our fathers had hot-air furnaces, 
didn't like them, and changed to steam or hot water. 

Hot-air furnaces, made of cast-iron, soon warped, and carried dust and 
smoke into the house. Modern hot-air furnaces, made of steel with welded 
joints, do not carry dirt and odors into the house. They do not rapidly 
deteriorate with age. The great voliunes of heated air carried into a house 
supplied by a hot-air system must have an exit. Doors and transoms should 
be kept open. Facilities for removing the air from the building are practically 
unnecessary, in homes having ample air space for each occupant, providing 
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the intake for the furnace is from the inside of the house; the waste air from 
the heated rooms can thus be fed into the furnace, and only part of the intake 
.need be air from the outside. 

A cogent objection raised against hot-air furnaces, which applies with equal 
force to steam radiators, and steam pipes (the indirect system), is that the 
air is heated too hot before it enters the room. It is contended that air is 
burned when it is heated to 160*' F., and that at this temperature the organic 
life in the air, the bacterial micro-organisms, which are always present, are 
destroyed, and converted into an irritating dust. On this theory, hot-water 
radiators with large radiating surface, so that the water never need reach a 
high temperature in the radiators, to maintain a comfortable room tempera- 
ture, is regarded as a superior method for heating residences. 

Steam pipes, over which cool air is passed, thus warming the air before it 
•enters the room, is an approved method of heating, extensively employed for 
institutions, ' schools, churches, theatres, office buildings, and factories. There 
is no essential diflference, however, between the hot-air furnace, and the 
indirect method — conveying the steam in pipes to the vicinity of the. rooms to 
be heated, then passing air over the hot pipes before it enters the rooms. 

With steam and hot-water radiators, ventilation may be provided inde- 
pendently of heating, which is evidently the preferable method. Still air is 
more pleasing than a draft. Under certain conditions, moving air is com- 
fortable, yet headaches and neuralgia, " coughs " and " colds " ensue, when 
factory windows are raised, and those individuals who fear air in motion, are 
exposed to drafts. Hot air may act similarly, if drafts are permitted. 

From the health standpoint, the problem of heating and ventilating in the 
home is intimately connected with the heating of factories and public build- 
ings. Employees are generally exposed to worse hygienic conditions for 
longer hours in their homes and boarding houses, than in the shops and fac- 
tories where they are employed. The diseases that develop in shops and fac- 
tories reflect the state of the public health of their respective communities. 

Temperature and Humidity, — The sensation of warmth and chilliness is a 
subjective feeling, and is not a reliable criterion of the true temperature in a 
room. The reading of the dry bulb thermometer must be supplemented by 
deductions from the wet bulb thermometer. 

Room temperature of 68® F. will prove chilly if the humidity is low, 
^8** will prove comfortable providing the relative humidity is 60 per cent to 
SO per cent. Temperature should be not less than 60 ** F., nor over 72° F., 
unless the outside temperature is so high that artificial heat is not employed. 

A cellar that appears dry and w:arm, when you enter it in the winter time, 
may seem cool and damp when the same person enters it in the summer time, 
though the dry bulb thermometer may register a temperature nearly identical 
for winter and smnmer. Our sensations of heat and cold at the moment we 
enter a room depend on our physical condition, as related to the temperature, 
and the relative humidity of the atmosphere we enter. 

A temperature of zero at New York or Chicago, in consequence of the high 
humidity along the sea coast and the lake front, may be more perceptible 
than 30® below zero in North Dakota or Montana, owing to the relatively low 
humidity in those States. 

Every housewife knows with what delightful rapidity the clothes will dry 
•on certain days. Light winds absorb the moisture and in an incredibly short 
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time^ the clothes are dry. " Good " days alternate with " bad " days for dry- 
ing clothes. On the " bad " days the air is already so saturated with vapor 
that it can absorb no more. 

A film of moisture collects on our lenses, when we go from a cold atmos- 
phere to a warm room, as those of us who wear glasses can readily testify. 
The precipitation of moisture on the cold lenses is due to humidity, and is 
proportionate to the relative humidity of the room entered. 

The frost on the window-pane on a winter morning gives evidence of a 
greater humidity in the house than without. If there is more frost on the 
kitchen windows than elsewhere in the house it proves the greater humidity 
in the atmosphere of the kitchen. Windows should sweat. If there is no 
frost on the window-panes, when winter is raging without, it proves that the 
air within the house is deficient in himiidity. 

Air can take up a definite quantity of moisture, depending on its tempera- 
ture. When confined air has evaporated all the water it will hold, it is said 
to be " saturated." 

One cubic meter of saturated air at different temperatures will contain the 
following amounts of water vapor: 

2 grams at— 10° C. 17 grams at 20° C. 

5 grams at 0° C. 30 grams at 30° C. 

9 grams at 10° C. 697 grams atlOO° C. 

From this table, it will be seen that air, which is saturated at one tem- 
perature, can, at a higher temperature, take up still more water vapor before 
becoming saturated; but if cooled, it must deposit some of the water vapor 
which it already has. 

The air nearest the earth contains the most moisture, because it is the 
warmest. At high altitudes the air is deficient in heat and humidity, as well 
as reduced in atmospheric pressure. 

When air, saturated with water vapor, becomes chilled the vapor becomes 
visible. The clouds are composed of water vapor: The clouds lie at the zone 
of contact of the upper strata of air with the lower warm strata of air. The 
clouds, thus covering the sky, restrict heat radiation from the earth, and 
their presence conserves the earth's warmth for us. Great masses of cold air 
high above the earth may drive the clouds, condensing their watery vapor, 
and precipitating their moisture as rain or snow. The sun's rays by day 
would be intolerable were it not for the protection afforded by the clouds. The 
fierce heat of the sun on the summits of high mountains above the cloud line, 
and the cruel cold at night, in these high altitudes, attest the value to man of 
the oceans of distilled moisture stored away in the recesses of the heavens. 
On clear nights the earth loses its heat much more rapidly, because no heavy 
clouds are present to retard the radiation of the solar heat absorbed by the 
earth during the day. Hence, on a murky, cloudy day, with a relative humid- 
ity near the saturation point, the farmer has less to fear from frosts. 

The Hygrometer, — These facts and others relative to humidity have been 
observed for ages, but it was late in the eighteenth century when Hatton, of 
London, noticed that a thermometer bulb read lower when wet than dry, an 
observation that led to the invention of the psychrometer, hygrometer, or 
wet and dry bulb thermometer. Credit for this invention is claimed by Leslie 
of Edinburgh and Mason of London. 
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The determination of relative humidity in terms of percentage is made with 
the wet and dry bulb thermometers as follows: 

The mercury bulb of the wet bulb thermometer is covered with a wick, 
which draws distilled water from a cup by capillary attraction. The evapora- 
tion of this water from the wick, covering the thermometer bulb, is facili- 
tated, if the air around the thermometer is kept circulating by means of an 
electric fan. 

The wet bulb thermometer will indicate a lower temperature than the dry 
bulb thermometer, due to the cooling of the mercury in the bulb, produced by 
the evaporation from the wick. The drier the surroimding air, the greater 
will be the difference recorded by the dry and wet bulb thermometers. By use 
of tables furnished by the Weather Bureau, we may ascertain from the ther- 
mometer readings, the so-called relative humidity of the air. The United 
States Bureau of Standards also publishes a bulletin, dealing with measure- 
ments of himaidity. 

Anybody may convert a dry bulb thermometer into a wet bulb thermometer 
by means of a tube wick and a water bath, and can ascertain the wet bulb 
and dry bulb temperatures, from which the estimation of relative humidity is 
made. 

A desirable hygrometer for the investigation of humidity is the Tycoe 
Hygrodeik, made by the Taylor Instrument Company of Rochester, N. Y. It 
presents wet bulb and dry bulb thermometers and an index hand, mounted on 
a triangular frame, on which the temperature scales are engraved. On its 
index hand there is a sliding pointer; this pointer is set at the wet bulb tem- 
perature, then the index hand is shoved over, until the sliding pointer touches 
the curved line corresponding to the reading on the dry bulb thermometer. 
The index hand will then point to the relative humidity on the scale at the 
bottom of the chart. The determination of relative humidity is accomplished 
within a fraction of a minute by this method; no arithmetic and no reference 
tables are required. 

The wet bulb temperature may be defined as that temperature at which the 
air would become saturated, if moisture were added, without the addition or 
subtraction of any heat. The wet bulb depression, or the difference between 
the wet and dry bulb temperatures, is the measure of the amount of moist- 
ure present in the air. By introducing sufficient moisture in the air, the 
dry bulb temperature may be lowered, until it is* the same asi the wet bulb 
temperature. At the dew point, or the temperature at which saturation is 
obtained, the wet bulb and the dry bulb temperatures are identical. 

The term humidity thus refers to the amount of water vapor mixed with 
the air. Relative humidity expresses the ratio of the amount of moisture 
actually contained in the air, to the amount contained in the air when satu- 
rated at the same temperature. 

Control of Humidity, — Since methods for the investigation of hiunidity 
have been completed, measures for the control of humidity are being per- 
fected. Heated dry air may seem chilly, and slight drafts prove very notice- 
able; the excessive evaporation of perspiration from the skin lowers the body 
temperature. The body heat is reduced too rapidly, when heated air is too 
dry, and colds are readily contracted. Heated dry air is expensive, as higher 
temperatures are required than would be necessary for comfort, if the proper 
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amount of humidity were present. Excessive humidity, on the other hand, 
retards the radiation of body heat, with the result that the evaporation of 
perspiration is below normal, taking place less rapidly than required for com- 
fort. The higher the humidity maintained, within certain limits, the less the 
fuel consumption, because a lower temperature is then required for the same 
degree of personal comfort. 

With the outside air at 30*^, and its relative humidity at 100 per cent, that 
same air taken into a building, and heated to 70**, will present a relative 
humidity of less than 30 per cent. It is this excessively dry heated air that 
causes rapid evaporation of perspiration from the body, and the breai^ng of 
which tends to dry the air passages of the nose and throat. 

Enough moisture escapes from steam radiators in some homes to require 
no further addition to the htunidity of the atmosphere. Pans of water, placed 
under the radiators, with cotton or wool wicks, reaching from the pans and 
attached with twine to the radiators, will evaporate approximately ten gal- 
lons of water a day, in a six-room house. Pans of water placed on the radi- 
ators or under them, yet without wicks, will add less moisture to the water 
vapor in the atmosphere of the home; this plan cannot be recommended, it is 
inadequate. Turkish towels made soaking wet and laid over the radiators is 
a more effective way. 

Washed air, as drawn through the washer, for schools, hospitals, hotels, 
public buildings, and factories, acquires moisture, suspended in fine particles. 
Air conditioning systems are now available that keep the humidity of the air 
at any desired point. The indoor climate can be controlled to suit the com- 
fort of man, or may be altered to conform to the necessities of varied proc- 
esses of manufacture. 

Ventilation. — In its physiological aspects, the term ventilation refers to the 
aeration of the blood. It is estimated that all the blood in the body passes 
through the lungs every four minutes. Air is a food ; when urging " pure 
food," we must recommend warm, clean, moist, fresh air. Air long confined in 
buildings is stale, and unfit for human consumption. Processes of manufac- 
ture may add dust, fumes, smoke and odors that are prejudicial to health. 
Tobacco smoke adds dust particles to the air, and noxious gases, that are 
irritating to the mucous membranes of the eyes, nose, and throat. Expired 
air is unfit to use over and over again. 

Kirk's " Handbook .of Physiology " gives the composition of inspired and 

expired air as follows: 

Inspired Air Expired Air 

Oxygen 20.&6 vols, per cent 16.03 vols, percent. 

Nitrogen 79 vols, per cent 79 vols, per cent. 

Carbon Dioxide 0.40 vols, per cent 4.4 vols, per cent. 

Watery Vapor Variable Satnrated. 

Temperature Variable Tnat of body. 

Recently discovered gases, argon, krypton, etc., are included with nitrogen 

in the above table. 

Not only does the expired air have an excess of carbon dioxide, a reduction 
in oxygen, and a saturation of water vapors, — expired air also contains 
ethereal gases. Intestinal putrefaction taints the breath; certain articles of 
diet, such as onions, and alcohol, flavor the breath. Decayed teeth, exhala- 
tions from soiled clothing and evaporating perspiration, likewise, add to the 
crowd odors in rooms deficient in ventilation. 
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A vitiated atmosphere is not an atmos^^ere deficient in oxygen, — it has 
been repeatedly demonstrated that even crowded halls and theatres have 20 
per cent of oxygen. Experiments prove that man can live in an atmosphere 
containing 4 per cent of oxygen. Nor is a vitiated atmosphere one that is sur- 
charged with carbon dioxide. This gas is less toxic than heretofore believed. 
There is seemingly- an unknown element of vitiation, sometimes called crowd 
poison, sometimes known as anthropotoxin. Yet no definite and distinct 
albuminoid element has been recovered from vitiated atmosphere. 

The chemical compounds sometimes found in impure air are animal prod- 
ucts, and may be estimated by the amoimt of organic nitrogen; the increased 
carbon dioxide, and diminished oxygen may also be estimated in computing 
air vitiation. 

The nitrogenous products in the air are demonstrated by shaking up a solu- 
tion of potassium permanganate in a bottle containing the air; if present, the 
color of the solution will be destroyed. 

Free ammonia is ascertained by Nessler's test, and organic or albuminoid 
ammonia by Wanklyn's test. Ammonia is almost universally present in the 
air, particularly in that of a crowded room, or the vicinity of decomposing 
animal or vegetable matter. 

The presence of carbon dioxide can be determined by agitating the air in a 
bottle containing lime water; the solution will become cloudy. The quantity 
of carbon dioxide can be ascertained by collecting and weighing the 
precipitate. 

The presence of carbon dioxide in an occupied room in excess of ten parts in 
10,000 of air, is sometimes taken as an index of air supply and distribution. 
In breweries, or other manufacturing plants, where carbon dioxide is liberated 
in manufacturing processes, its presence is no index of air vitiation. 

One per cent carbon dioxide in the atmosphere is not harmful, however, 
quoting Yandell Henderson, Professor of Physiology, Yale Medical School, 
New Haven, Conn. — (Vol. 2, p. 623 and 624, Transactions Fifteenth Interna- 
tional Congress on Hygiene and Demography.) 

" Hygienists are accustomed to estimate the effectiveness of ventilation by 
the amount of carbon dioxide which the air in a room contains. It is quite 
certain, however, that a quantity of carbon dioxide tenfold greater than the 
highest hygienic limit may be breathed practically indefinitely with impunity. 
To mention only a single fact indicating this, take such respiration experi- 
ments as those carried out in a closed calorimeter in the Carnegie Laboratory 
I in Boston. The subject in such an apparatus breathes atmosphere which fre- 

j quently contains considerably more than 1 per cent of carbon dioxide. In 

this he remains for days, or even weeks, and performs active mental or 
I physical work with no ill effects whatever, yet the standard which hygienists 

i are accustomed to use in estimating the purity of air limits the carbon dioxide 

to amounts so small as * parts in ten-thousandth,' with 0.13 of 1 per cent as 
an upper limit. For more than fifty years, it has been recognized that carbon 
dioxide, in itself, has little or nothing to do with the relations of air to health. 
Pettenkofer's standard for estimating ventilation by the carbon dioxide con- 
tent of the air has continued to be used merely as a convenient index. 

"A good many years ago, Hermann suggested that in reality the ill effects 
of bad ventilation are due not to the chemical composition of the inspired air, 

8 
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but to interference with the heat eliminating function of the skin. This view 
. has been elaborated and placed upon a very firm experimental basis in recent 
years by Flugge and his pupils. All of their experiments were carried out 
upon man. The subject was inclosed in an air-tight box of small size and the 
experiments were planned so as to contrast the effects of chemical vitiation 
of the atmosphere, on the one hand, with the physical changes of high tem- 
perature and humidity, on the other. It was found that a high degree of 
chemical vitiation (i. e., reduction of the oxygen and increase of the carbon 
dioxide) was borne with no perceptible ill effects, so long as the air in the 
chamber was kept cool and dry. On the other hand, all of the ill effects of 
vitiated air were experienced, with even a slight chemical impurity, as soon 
as the temperature and moisture content rose sufficiently to interfere with the 
elimination of heat through the subject's skin. Particularly striking was one 
experiment in which one subject, placed within the chamber in a hot, moist^ 
and chemically highly vitiated atmosphere, experienced all the ill effects of 
bad ventilation, although at the same time he was allowed to breathe fresh 
and perfectly pure air from outside, through a mouthpiece in the wall of the 
chamber. At the same time, another subject outside of the chamber breathed 
through a mouthpiece connected with the interior. The skin of the latter was 
of course under hygienic conditions. His air supply was supposedly highly 
unhygienic, but no ill effects were experienced. On the other hand, the subject 
within the box whose lungs received fresh air, but whose skin was exposed to 
a hot and moist atmosphere, felt dizzy and became nauseated. 

** Very similar results have been reported by Leonard Hill in England. Hill 
described an experiment in which he and several of his pupils were shut up in 
a small chamber, as follows: 

" 'After forty-four minutes the dry bulb thermometer stood at 87° F., 
the wet bulb at 83° F. The carbon dioxide had risen to 5.26 per cent. The 
oxygen had fallen to 15.1 per cent. The discomfort felt was great; all were 
wet with sweat and the skin of all was flushed. The talking and laughing of 
the occupants had gradually become less and then ceased. On putting on the 
electric fans and whirling the air in the chamber the relief was immediate 
and very great, and this in spite of the temperature of the chamber continu- 
ing to rise. On putting off the fans the discomfort returned. The occupants 
cried out for the fans. No headache or after effects have followed this type 
of experiment, which has been repeated five times.' 

" In the light of these facts, we seem to be forced to the conclusion that the 
effects of bad ventilation are not dependent upon the air which enters the 
lungs, but upon the temperature, moisture content, and drafts of the air in 
contact with the surface of the body. They depend upon interference with 
heat elimination by the skin. They are due wholly, or almost wholly, to heat 
stagnation in the atmosphere contained in the pores of the clothing surround- 
ing the body." 

Henderson agrees with Hermann and others in support of the theory " that 
one of the effects of cold upon the skin is to stimulate the pulmonary epithel- 
ium to secretory activity." The pulmonary epithelium exerts a selective 
activity in respect to oxygen, just as the intestinal epithelium exerts a select- 
ive activity in respect to food elements, discarding waste elements within the 
intestine. 
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Diffusion of Gases. — A small quantity of ammonia, chloroform or any other 
gas with a powerful odor, introduced into a room, is soon perceptible in every 
part of the room. The steam of the tea-kettle ascends upwards, then diffuses; 
tobacco smoke rises, but soon spreads over the whole room, appearing more 
dense in the higher strata of air. Smoke and colored vapors are employed in 
testing air currents, and the efficiency of exhaust systems of forced ventilation. 

In high-roofed factories, having open corridors from ceiling to ground for 
the use of cranes, it is observed that on the ground floor the air is cooler, 
fresher, and purer than that of the higher floors. 

Instructions to persons entering or leaving burning buildings recommend 
that the mouth and nose be covered with a handkerchief, and that the occu- 
pant crawl along the floor in effecting his escape, thereby avoiding the hot 
smoke vapors, which rise and fill the higher strata of air in the room, before 
reaching the level of the floor. 

" The currents of impure air arise to the ceiling and escape, leaving the 
cooler and purer supplies at the floor, untainted by the vitiated air which 
arises from it," declares William Tribbles and others. ;This school argues 
that the air intake! should be at the floor, the exit for foul air at the ceiling. 

Another school of ventilation teaches that the impure air is heavy and drops 
to the floor, hence the fresh heated air should enter at the ceiling; the exit 
for spent air should then be at the floor level. The high entrance method 
obviates the draft incident to admitting air at floor level; it is claimed by 
this school of ventilators that the upper strata of pure heated aii^ in the room 
descends, if a sufficient quantity of fresh air is forced in above, and that the 
lower impure air should be simultaneously exhausted. 

That the supply of air from high inlets is false in principle, is maintained . 
by the first school, on the grounds that " the air is so warmed when it leaves 
the lungs that it must perforce rise," " that the carbon dioxide leaving the 
lungs and skin is thoroughly diffused through the warm air rising from the 
body," just as is the carbon dioxide generated by a candle or gas flame; and 
that "a gas once diffused in the air can no more sink or settle down out of 
it and occupy a lower stratum, than can salt settle out of the sea to its bot- 
tom," — carbon dioxide, and the ethereal organic gases must therefore rise . 
with the current of warm air, and leave the room through a high exit. Bring- 
ing the supply of fresh air from above, it is thus contended, causes the supply 
of fresh air " to bring down with it the foul air which nature was endeavoring 
to remove." 

The second school, nevertheless, bravely contends that the best circulation 
is attained when the inlet is located at the top, in tests conducted with clouded 
vapors, and have standardized on this type of ventilation. 

Whether the intake is located at the floor, and the exhaust at the ceiling,- 
or vice versa, it is contended that the air should be changed every ten min- 
utes, computing thirty cubic feet air change per person per minute. This rate 
of air movement is subject to modifications, relative to ( 1 ) the cubic contents 
of the room per occupant, and (2) the extent of suction drafts for removing 
impurities at their source. 

Again, there are confusing currents of air that militate against the success 
of many well-engineered systems of ventilation so that combination methods, 
as follows, are sometimes more advantageous: 
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(1) Fresh air may be admitted through ventilators along the outside of 
rooms, then exhausted near both the floor and the ceiling along the inner 
walls. Under conditions where this scheme is practical, it is efficient. 

(2) The ammonia and formaldehyde fumes of Bakelite were annoying, 
until our engineers solved the ventilation problem in this maimer: the forced 
intakes of air were located at floor and ceiling on the west wall of the room. 
Fans at measured intervals drove the air east. Suction exhausts at floor and 
ceiling on the east wall removed the spent air. To demonstrate its efficiency, 
the room was flUed with dense smoke, and within three minutes the smoke 
was entirely removed. 

Suction Ventilation, — Exhaust fans, connected with hoods, operated with 
sufficient suction to remove impurities at the point of their origin, ''kept 
constantly running while such impurities are being generated or released," 
are needed " where dust, fimies, gases, vapors, odors, fibres, or other impurities 
are generated or released in the course of a business or process carried on in 
any work room or other place in quantities tending to injure the health of 
the occupants."* The discharge from such suction ducts or flues should be 
screened, provided with dust collectors and separators, fuid so located " as 
may be necessary to protect the fresh air supply of the building or adjacent 
buildings, and prevent any public nuisance."* 

Fans stir up dust, drafts disseminate noxious fumes and vapors; suction 
ventilation to remove impurities at their source is, therefore, the best pro- 
cedure in conserving the health of workers. 

Mechanical exhaust for toilet rooms is desirable, — six changes of air per 
hour, as required by law in several states, tends to eliminate sewage gas con- 
tamination from this source. A velocity of forty feet per minute across toilet 
bowls, is very satisfactory. There should be only natural ventilation into, 
ne\^r a forced intake provided for a toilet rooin. 

With adequate suction ventilation fully equipped, to eliminate noxious 
impurities at their source, the atmosphere of factories can be made safe and 
healthy. Good business instinct already appreciates the essential economy in 
manufacturing an indoor climate with a salubrious atmosphere, wherein the 
health and productivity of the workers is conserved. 

Extremes of Temperature. — The worker is sometimes exposed to exti*emes 
of temperature. Low temperatures are controlled by systems of heating, hence 
need not concern us at this time. The records of Polar expeditions, and of 
the retreat of Napoleon's army from Moscow, tell of the baneful effects of 
extreme cold on the human body. 

Excessive heat and humidity can in some degree be reduced and controlled, 
but the high temperatures of summer can never be mitigated, nor the stoking 
of furnaces made a comfortable job the year round, at a temperature approxi- 
mating 72° F. 

That excessive degrees of dry heat can be tolerated with impunity by man, 
has been known for many generations. Hooker's Physiology, published 1876, 
contains these pertinent paragraphs: 

" Two Frenchmen were employed by the government, in 1760, to devise 
some method of destroying an insect which infested the grain at that time. 



*HeatlDg and Ventilating Magazine, April, 1916. 
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The result of their experiments was the discovery, that by subjecting the 
grain to a certain degree of heat in an oven, the insect was destroyed, while 
the grain was not injured. While they were trying their experiments, a girl 
offered to go into the oven and mark the height of the mercury in the ther-. 
mometer. It stood at 260^ ; and after remaining there for ten minutes, which 
she foimd that she could do without any great inconvenience, she marked it 
at 288°, that is 76° above the boiling point of water. 

" These facts led to the famous experiments of Dr. Fordy<je and Sir Charles 
Blagden, in England. With wooden shoes, tied on with list, they went into a 
room in which the thermometer showed the air to be at 260°. Their watch- 
chains were so hot that they could scarcely touch them, eggs were roasted 
hard in twenty minutes, and beefsteak was cooked in thirty-three minutes. 
And yet the same air that produced these results was breathed by them with 
impunity, and it raised the heat of the body but very little. 

" The air which was breathed out from the limgs was so much cooler than 
the air of the room, that it was refreshingly cool to the nostrils, and to the 
fingers as they blowed upon them. In such cases, the evil effects of the heat 
are prevented chiefly by the great amount of perspiration that occurs, the 
vaporation of this abstracting the heat, which would otherwise acciunulate in 
the body and produce disastrous results. The exhalation from the lungs, also 
has some influence." 

In recent years, J. S. Haldane (Journal of Hygiene, 1910) has investigated 
the limits of temperature endured by man. His conclusions tend to discount 
the value of the dry bulb thermometer, and deductions based on relative 
hmnidity; he emphasizes the value of the wet bulb thermometer. If the wet 
bulb temperature registers 78° F., fatigue comes with slight exertion, and 
continued hard work is impossible; above 88°., wet, it is dangerous for most 
people. Ordinary persons cannot remain long in such a temperature; certain 
individuals can, however, acquire an immunity, and accustom themselves to 
endure high degrees of temperature. 

Thermic Fever, — Cork helmets are worn by people of our latitude, who 
travel in the tropics, to prevent sunstroke. Excessive indoor temperature, as 
well as the noonday tropical sun, may cause thermic fever. Thermic fever is 
best defined as a febrile intoxication; a toxic substance is generated in the 
brain, or elsewhere, and attacks the patient with explosive violence. 

In thermic fever, the skin is hot and dry; face flushed; breathing rapid 
and shallow; pulse feeble and rapid; nausea and vomiting; stupor, then 
coma; temperature in axilla 108° to 112°. Unless relieved by an ice bath, 
and heart stimulants, the patient will die. 

Such is the gruesome picture conjured up by the mention of thermic fever, 
yet many industrial physicians, in extensive practice, over many years, have 
never met a bona fide case of thermic fever. Four cases we encountered, 
diagnosed as thermis fever, were equally correctly diagnosed as : ( 1 ) chronic 
alcoholism, uremia; (2) acute indigestfon; (3) grip, then neurasthenia; (4) 
myocarditis and endocarditis, broken compensation, — hospital records proved 
four other identical attacks. 

The resources of the human body are such that perspiration will be copious, 
in the presence of high temperature, thereby reducing the body temperature. 
It must be remembered, however, that advancing age and co-existing disease 
impair man's heat regulating mechanism. 
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Heat Exhaustion, — The copious perspiration may cool the skin excessively; 
the great loss of body heat may indeed lead to collapse. 

In heat exhaustion^ the skin is moist, pale and cool; breathing rapid and 
shallow; pulse soft and feeble; temperature subnormal — may drop to 94**. 
There is no coma. External heat and heart stimulants are required; the con- 
dition responds to treatment. 

Among stokers on battleships, steaming through the tropics, many cases of 
thermic faver and heat exhaustion occur. With temperature approximately 
84** F., wet, stokers must work short shifts, and ventilating fans must be 
installed in the engine room.* 

Inasmuch as serious disturbances in heat regulation arise from temperatures 
exceeding 78** F., wet, there are certainly lower temperatures at which there 
will be diminished productivity of workers. 

Too much heat dulls cerebral activity, and impairs the manual dexterity of 
workers, thereby decreasing production and increasing the incidence of acci- 
dents. A clear head makes a steady hand; proper atmospheric conditions 
thus contribute to both safety and efficiency. 

Fatigue from High Humidity and High Temperature, — The verdict seems 
unanimous among observers everywhere that " a disinclination to work," " an 
actual inability to perform continuous muscular work," " decreased efficiency/' 
" discomfort," " indifference," " weariness," even " exhaustion," develop under 
industrial conditions where workers must labor under the enervating effect 
of combined high temperature and high humidity. 

In a hot, humid atmosphere, the cutaneous vessels are congested and 
dilated; there is thus induced an anemia of the brain, which is sufficient to 
account for the lassitude, apathy, and indifference of workers. Perspiration 
does not dry readily under a high wet bulb temperature. 

Continued exposure to a hot, humid atmosphere elevates the temperature, 
and the febrile state occasions increased chemical processes that prepare the 
way for fatigue. Bacterial toxins increase nitrogen waste; so does hyperpy- 
rexia from a high wet bulb temperature. The blood then contains the abnor- 
mal products of increased proteid disintegration, in addition to the normal 
fatigue substances, and " these act toxically to dimitiish the activity of the 
tissues." t 

Yet life in the tropics is possible, and employment in those industries, where 
tropical heat prevails, is endurable, providing attention is given to hygienic 
living. Fortunately, in our climate, high temperatures are not associated 
with high humidities in the general industries. Heat, temperature, and 
humidity, moreover, may respond in some measure to intelligent control. 

Factors Reducing Fatigue 

(1) Abundant Sleep. — The waste products in the blood and tissues, which 
induce fatigue, are produced more rapidly than eliminated during waking 
hours, but elimination catches up with production, and a health reserve is 
maintained, if the hours for sleep are ample. 



*P. <502, Vol. 5, Transactions Fifteenth International Congress on Hygiene and 
Demography. 

t P. 510, Vol. 3, Transactions Fifteenth International Congress on Hygiene and 
Demography. 
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(2) Bathing. — The skin is delicate and sensitive, and requires a frequent 
cleansing bath. The lungs excrete the carbon dioxide waste; the kidneys 
urea, urates, and inorganic salts; the l)owels, food detritus, but the waste 
products eliminated by the skin exceed in weight the waste eliminated by 
lungs, bowels and kidneys combined. 

(3) Proper clothing, to protect, yet ventilate the skin, as before alluded to. 

(4) Diet, so regulated as to control heat and energy production, as related 
to season and occupation, — such as increasing cereals and fruits in summer. 

(5) The maintenance of personal health by hygienic living. 

The diurnal and seasonal fluctuations of outdoor temperature, make it diffi- 
cult to maintain the equilibrium of indoor temperature, either in the home 
or the factory. Hence, the personal equation, in the maintenance of a uniform 
body temperature, must not be disregarded. Yet heat and ventilation as 
related to the factory is beyond the control of the individual employee. 

It is observed that in those establishments where heat and ventilation are 
properly correlated, there is noted a physical and mental rejuvenation, an 
increased loyalty among employees, a diminished labor turnover, a decrease 
in accidents, and a marked percentage of increased production. 

Summary cmd Conclusion. — Body temperature is maintained by solar heat. 
The evaporation of perspiration from the skin is the chief method of heat 
dissipation; clothing and heated houses are measures for maintaining body 
heat. The manufactured indoor climate is incomplete, if coal is merely fed 
into the furnace, and humidity conditions are ignored. When ferns and house 
plants wither and die, the humidity is too low; humidity is maintained to 
preserve paintings, antique furniture, and cabinet work from shrinking and 
cracking; excessively dry air draws particles of moisture from everything 
indoors, including the surface of our bodies, and the air passages of nose and 
throat. More water in the atmosphere of homes and factories is often 
required, and less heat. When indoors it is cold, outdoors at the same tem- 
perature it is warm and balmy, the relative humidity is greater outdoors 
than indoors. 

Expired air is unfit to use over and over again. Exhaust fans for local 
ventilation, to remove dust, fumes, odors, and impurities at their source, to 
prevent their dissemination by general ventilation, render the atmosphere of 
the factory more salubrious. 

The diffusion of gases is such that crowded buildings may require the exit 
for vitiated air from both floor and ceiling, though conditions encountered, 
rather than pet theories, should control the selection of a ventilating system. 

Archaic views of the toxicity of carbon dioxide, and the withdrawal of 
oxygen from the atmosphere of buildings are subsiding; the stagnation of air, 
high humidity, and other factors, intensify the discomfort from an atmos- 
phere apparently vitiated. Yet adequate ventilation should be maintained, 
to promote the health and productivity of workers. 

Excessively dry temperatures are readily endured by man, but high wet bulb 
temperatures impair the productivity of workers, may induce fatigue, even 
heat collapse, or thermic fever. 

By attention to such measures of personal hygiene as relieve fatigue, — 
sleep, bathing, clothing, diet, etc., the individual's ability to withstand fluc- 
tuations of diurnal and seasonal temperature is enhanced. 
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Mb. Stofeb: I am sure we are all very grateful to Dr. Laufifer for the 
paper, which certainly denotes a great deal of extended research work. 

We will now hear a paper by Mr. C. A. Booth, of the Buffalo Forge 
Company. 

Mr. M. H. Chbistophersoi^ : Mr. Chairman, may I say a word while the 
speaker is getting ready. During the week some representatives of building 
trades, organizations, and a contractor, I believe, called attention to the 
great loss of life and the accidents due to building construction, and while 
that may not interest so many of the factory managers and others, I know 
from experience in the many years that I have been in that line of business 
myself that it has a very important part in the accident line. For that 
reason and in view of the fact that a resolution was passed this afternoon, 
asking that these meetings be continued hereafter, I ask that at the next 
meeting the Commission be requested to call for papers on the subject of 
prevention of accidents in building construction. I ask that particularly 
now and before the delegates get away. I ofTer that as a suggestion to the 
Commission. 

Mr. W. S. Hoskii^'S: I would be very glad to second that. It is very 
necessary to have good scatTolding and construction. 

HEAT AND VENTILATION AND THEIR BEARING ON HEALTH AND 

PRODUCTIVITY OF WORKERS FROM THE VIEWPOINT OF 

THE HEATING AND VENTILATING ENGINEER 

By C. a. Booth, Buffalo Forge Company 

Employers in general realize to-day more than ever that one of the greatest 
assets of a business, in that it is an eflSciency producer, is the proper and 
adequate heating and ventilating of the work rooms, machine shops, foundries 
and oflSces. The physician is not the only one who realizes that a great deal 
of preventable sickness results from poorly heated and ventilated buildings, 
and this is entirely aside from the great amount of so-called vocational dis- 
ease which afflicts the workers in factories where the operations are such as 
to cause the setting free of abrasive and irritating dusts or poisonous gases. 

No cost-keeping system, no bonus plan, no welfare work, in fact no system 
of modern efficiency will be complete or successful unless first and foremost 
the comfort of the employee is considered. This is true not only on account 
of cheerfulness and goodwill resulting from bodily comfort, but there is a 
very considerable direct return in the quality and quantity of work done 
under favorable conditions compared with the output of cold and draughty 
or overheated factories, poorly lighted, lacking in decent toilet facilities, and 
perhaps carrying on work the conditions of which lead certainly to disease of 
various kinds. 

Our efficiency experts have made a study of the cost to fill positions with 
new men, and are aiming to reduce the number hired and discharged. They 
will tell you also that the cost of time lost through sickness in interruption 
to work can with difficulty be estimated. With one operation following 
another in an endless chain, all are slowed up by the stopping of one; friction 
and lost motion result, with corresponding increase in factory costs. We do 
not need the advice of the expert to know that this is true and that faculties 
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impaired by stuffy work-rooms or fingers stiff and bungling from cold are not 
conducive to good work. 

Considering first the heating of a factory, the features governing the design 
and selection of a system are: 

1. Desirable temperature. 

2. Even distribution of heat — 

a. For prevention of drafts. 

b. Economical application of heat to avoid radiation of heat out of 

doors, and over-heating of unoccupied space. 

3. Cost of installation. 

4. Economy of operation and maintenance. 

The desirable temperature depends largely on the nature of the work, small 
work requiring a higher temperature than large work, which calls for con- 
siderable physical exercise. In general, however, the temperature for a 
machine shop is 60° to 65°, for a foundry five or ten degrees less, and for 
other rooms not over 65° to 70°. 

The distribution presents problems which are sometimes very difficult. 
Large open spaces prevent the efficient placing of direct radiation and the 
chimney effect of monitor roofs causes drafts and the rapid escape of warm 
air, with consequent inward leakage around doors and sash which is quite 
serious in cold weather. Such cases are best dealt with by the plenum sys- 
tem of ventilation, in which a slight outward pressure maintained by a fan 
prevents this infiltration, while the air is diffused and the heat kept down 
near the floor. In such cases it is not necessary to use more than a small pro- 
portion of fresh air from outdoors, unless the number of operatives in pro- 
portion to the floor space is much greater than is customarily the practice. 

Buildings of average story height present no unusual problem in heating 
by direct steam or hot water radiation. Salamanders, except as a temporary 
heat for buildings under construction, should not be used, for although econ- 
omical the effect is practically the same as the gas heater without a stove- 
pipe. 

Along with heating the problem of cooling has to be considered in such 
cases as factories where a great amount of heat is set free. Some textile 
mills concentrate machinery using as much as a thousand horsepower on a 
single floor, all of which i^ dissipated in the form of heat. These buildings 
require no heat in the coldest winter weather, but are excessively hot in sum- 
mer, sometimes necessitating shut-down. Awnings or white shades, large 
areas of swinging sash and forced ventilation by fans are methods used to 
make such shops livable, and with the addition of spray cooling systems by 
which the air is brought down to the dewpoint temperature, it is possible to 
make a difference of twenty to thirty degrees under the worst conditions. 

After making such an installation in the offices of the Ford Motor Com- 
pany, Henry Ford gave instructions for the equipment of the main machine 
shop at Detroit, saying '* If this is good for the office force, it is good for the 
men in the shop." This shop is 1,480 feet long, with 2,500 workmen, and the 
air supplied for ventilation is 33,000,000 cubic feet per hour. Two mills of 
the American Thread Company, duplicates as to construction and class of 
work, showed that the one with an efficient cooling system had a temperature 
of 88° with an outdoor temperature of 90° in the shade, while the other not 
thus equipped ran up to 101°. 
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These heating and cooling problems are usually inseparable from the prob- 
lem of ventilation, or at least may be best considered together. In many 
factory buildings the natural leakage and circulation of air due to gravity 
and assisted by opening of doors and windows is sufficient. Ventilation is 
only a matter of air dilution, anyhow; the fresh air which comes in without 
mechanical means, or is introduced by fans, cannot be brought to each occu- 
pant directly, but displaces or mingles with the air already contained and to 
that extent purifies it and renders it more fit for breathing. If the pollution 
is rapid on account of the number of occupants, or the lack of means for 
natural ventilation, the.n the air becomes stuffy, disagreeable odors may or 
may not be present, the quantity and quality of work done suffers, and simple 
tests will show a large amount of carbonic acid gas, which though not itself 
poisonous, is the usual indication of a vitiated atmosphere. In such cases 
mechanical ventilation affords a ready means for bringing in and uniformly 
distributing a sufficient quantity of fresh air, which may be previously heated, 
cooled or washed. 

Our climate is, of course, as bad as any one could find, with suddfen varia- 
tions in temperature and hmnidity, and when we add to this the menace of 
the overheated, steam-heated building with relative humidity of 20 to 25 per 
cent, it is no wonder we are afflicted with colds or worse. I will not trespass 
on the field of the physician further than to say that excessive dryness of the 
air undoubtedly paves the way to throat and, catarrhal trouble by irritation 
of the mucous membranes, while at the same time this dryness of the air 
causes a great increase in the amount of dust it carries. In England, w^here 
they have looked after the cotton mill operatives better than over here, they 
have statistics showing the greater amount of sickness in mills where the air 
moistening systems are inadequate. Cotton and tobacco are hygroscopic 
materials, having a tendency to absorb moisture when it is present in the air. 
When dry, their fibres are brittle, and in handling much dust is caused; air 
moistening systems do not remove the dust, but prevent it by putting the 
fibres in such condition as to be pliable. I have in mind a cigarette factory 
where the installation of a humidifying system cleared the air from dust 
almost entirely, when formerly it was impossible to see clearly across the 
room. 

Fires in picker rooms, and dust explosions in flour mills may be largely 
prevented by air conditioning. These have been touched on in connection with 
the discussion of fire hazards. Coal mine explosions have been found due to 
dust in many cases instead of gas, and the moistening of the air will prevent 
these explosions. 

Ventilation for the removal of excessive heat from furnaces, etc., to pre- 
vent the escape of noxious gases or acid fumes, or to carry off dust, lint and 
materials resulting from various grinding, buffing and polishing operations, is 
almost always mechanical, that is, by means of exhaust or suction fans. 
Many of these applications have become standardized; for instance, the laws 
of all of our manufacturing States have certain definite requirements for 
exhaust systems which are calculated to remove the dangers to workmen 
grinding or polishing metal articles. In most cases the size of the suction 
piping and fan are laid down, the arrangement for the hood surrounding the 
wheel and the velocity of the air or the amount of suction specified. Ventilat- 
ing engineers have assisted in standardizing these requirements, and where no 
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unusual conditions exist, the results will be uniformly good if the system is 
installed and operated in accordance. 

In many cases however, a successful ventilating system must be the result 
of careful study, not only of the nature of the work done, but the conditions 
under which it must be carried on, the design of the machine as affecting the 
application of an exhaust system, and perhaps some changes must be made 
in the methods of work or the design of the machine before the trouble can be 
removed. Many operations long considered unavoidably dangerous have been 
rendered harmless through intelligent co-operation between the factory 
owner, the workman and the engineer. ' Very much along this direction has 
been done, particularly in the textile trades, in tobacco factories and in the 
various chemical industries. 

A number of stereopticon slides were shown at this point in illustration of 
modern methods of ventilation. 

It is interesting to note that in many such cases the benefit to the manu- 
facturer in dollars and cents is a direct return so great as to be out of all 
proportion to the investment. Working conditions which were perhaps nearly 
intolerable, making it difficult to keep help even at high wages, have been so 
much improved that labor is easy to obtain and hold, at wages which need no 
longer take into consideration any unusual hazard or discomfort. At the 
same time these improved conditions bring about better and more efficient 
methods of operation. 

I was interested to hear Mr. Thompson, of the Eastman Kodak Company, 
say yesterday that instead of being an expense their frequent fire drills, 
which they planned so as to come in the middle of the afternoon work, fur- 
nished an intermission and resulted in increased production; another proof 
of the claim I make that consideration for the health, safety and comfort of 
employees is not necessarily an expense item in every case. 

The use of exhaust ventilation to remove danger of tuberculosis and other 
diseases requires the co-operation of employees. New methods are sometimes 
viewed with suspicion or dislike. Sub-foremen may from some mistaken idea 
of economy neglect to operate the ventilating apparatus or workmen through 
ignorance or prejudice throw the appliances aside and thus render them of 
no avail. It is here that labor organizations and employers must both assist 
in educating the men for their mutual benefit. Rules for their guidance 
should be understood by all, and frequently brought to the attention of the 
men. These rules must be enforced perhaps by discipline, for it is notorious 
that a rule devised for one's own benefit is the one most often broken, and the 
most ignorant class of workmen has no monopoly of this characteristic. 

Legislation in New York State has been as forward as elsewhere, but much 
remains to be done in setting reasonable requirements, establishing standards 
of excellence which may be judged by simple methods of test and providing 
an inspection force competent to see these standards enforced. 

Mr. Gafney: I would like, for the Commission, just previous to adjourn- 
ment, to thank the speakers who have made so many able addresses, pre- 
sented so many valuable papers here; and also to present the Commission's 
thanks to the attendants who have contributed so greatly to the success of 
this first Industrial Congress. The Commission hopes that the Congress 
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has been of assistance to those who have attended its sessions, and that there 
will radiate from the Congress, throughout the State to the manufacturers 
who were not present, the beneficent influence of the Congress toward the 
elimination of accidents in factories and the establishment of better industrial 
conditions. The Commission knows that this Congress has been of immense 
assistance to it, and that because of the Congress its tasks will be very much 
lighter in the future. And the success of the Congress will, I am sure, impel 
the Commission to, at an early date, set the time for the Congress next year, 
so that there may be that necessary preparation which will make next year's 
Congress even a greater success than the one that has just terminated to-day. 
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